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FROM AN ORIGINAL ETCHING BY ERNEST D. ROTH 


Washinglen University School of Medicine 


in St. Louis, Missouri, was founded in 1899 through the union of St. Louis 

SA, ’ Medical College and the Missouri Medical College, which had been operated 

ae 44 broadening successfully as separate institutions for nearly fifty years. Washington num- 

: bers among its graduates many noted members of the medical profession, 

perspective on and its distinguished faculty has made many significant contributions to 

medical education and research. Its present buildings and association with 
medical problems Barnes Hospital and St. Louis Children’s Hospital date from 1914. 


is being gained 


today through increasingly effective methods and means of 
medical education and research. D&G is also acquiring a broadened 
perspective on the problems of suture production and use through 


continuing study and research in this highly specialized field. 


x 


| 
| | 


iS BOOKLET, giving 
irmation on the advan- 
ies, surgical uses and 
ges of Anacap Surgical 
ik is yours on request. 


Sle 


Developed by D& Gesearch for use 


in surgical situatioys requiring a 


non-capillary, non-absords ble, extremely 
soft, pliable suture material that will 


not slip at the knot. 


BROOKLYN 1, NEW YORK 


*Registered Trude Mark 
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HASLAM 
Crafismanshipn since 1848 


BALFOUR RETRACTORS 
Stainless Steel 


An adjustable retractor which provides good exposure in abdominal 
surgery and permits a maximum field of eight inches. Two styles are 


available—solid and fenestrated side blades with one adjustable solid 
blade, 


Solid blades, B-990-5R, Fenestrated blades, B-990-R 


In addition to the above regular Balfour Retractor blades, the following 
blades are now available: 


B-991-5R, Hogan Blade, Stainless Steel 
B-991-7, Dixon Blade, Copper 
B-991-9R, O'Sullivan Blade, 2°4 inches wide, Stainless steel 


Ath your Surgical Supply Dealer forHASLAM IndLruments 
LAmM & Go., INc. 


FINE SURGICAL INSTRUMENTS 
PULASKI STREET BROOKLYN 6 NEW YORK 
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The duration of spinal anesthesia 


with a single dose of Pontocaine 


hydrochloride ranges from { 
\ 


PONTOCAINE 
HYDROCHLORIDE 


Brand of TETRACAINE HYDROCHLORIDE 


1% to 2 hours. 
The usual dose for spinal anesthesia 


is from 10 to 15 mg. 
Write for detailed literature 


Chili 


SUPPLIED 
1N SOLUTION AND INSTANTLY 


SOLUBLE ‘‘NIPHANOID’’ FORM. 


= 


CHEMICAL COMPANY, INC. 
Pharmaceuticals of merit for the physician * New York 13, N. Y., Windsor, Ont 
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General Information 


does not hold itself responsible for any 

statements made or opinions expressed 
by any contributor in any article published 
in its columns. 

Articles are accepted for publication with 
the understanding that they are original con- 
tributions never previously published. All 
manuscripts are subject to editorial modifi- 
cation, and upon acceptance become the 
property of THE AMERICAN JOURNAL OF 
SURGERY. 


T:: AMERICAN JOURNAL OF SURGERY 


A reasonable number of illustrations are 
supplied free of cost; special arrangements 
must be made with the editor and publishers 
for excess illustrations and elaborate tables. 

Reprints are furnished on order. Prices 
are quoted when articles are in page form. 

Material published in THE AMERICAN 
JOURNAL OF SURGERY is copyrighted and may 
not be reproduced without permission of the 
publishers. 

Change of address must reach us by the 
15th of the month preceding month of issue. 


PREPARATION OF MANUSCRIPTS 


Text. Manuscripts are to be typewritten, 
on one side of the paper, with double spacing 
and good margins. The original should be 
sent to the editor and a carbon copy retained 
by the author. 


Illustrations. Illustrations must be in the 
form of glossy prints or drawings in black 
ink (never in blue). On the back of each 
illustration the figure number, author’s 
name and an indication of the top of the 
picture should be given. Legends for illus- 
trations are to be typewritten in a single list, 
with numbers corresponding to those on the 
photographs and drawings. Please do not 
attach legends to the pictures themselves. 


Bibliographies. Bibliographic references should 
be at the end of the manuscript and not in 
footnotes. Each reference should include 
the following information in the order indi- 
cated: Name of author with initials; title 
of article; name of periodical; volume, page 


and year. The following may be used as 
a model: 


Puanegur, Louis E. Indications and technique. 
Am. J. Surg., 25: 446, 1937. 


The author should always place his full address on 


his manuscript. 


The subscription price of THz AMERICAN JOURNAL OF SuR- 
GeRY, is $10.00 per year in advance in the United States; 
$12.00 in Canada and foreign countries. Current om; 
numbers $2.00. All Special Numbers $4.00. Prices for 
such back numbers as are available will be quoted on 
request. 


Address all correspondence to 


The American Journal of Surgery 


49 WEST 45TH STREET - NEW YORK 19 
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Penicillin by mouth 


for adjunctive penicillin therapy 


Bristol Penicillin Tablets provide 
an oral dosage form most useful in 
the withdrawal period when injec- 
tion therapy has controlled the 
more acute stages of an infection 
and relapse is to be avoided. They 
are also employed for prophylaxis 
in tonsillectomy and tooth extrac- 
tion. Therapeutic levels may be 
maintained by administering ap- 
proximately five times the intra- 


muscular dose. 


Bristol Penicillin Tablets are available in bottles of 12, each scored 
tablet containing 100,000 units. They are compounded of crystalline 
sodium penicillin G buffered with calcium carbonate, and are avail- 
able for your prescription through your pharmacist. 


No refrigeration required. 


Bristol 


LABORATORIES INC. SYRACUSE, NEW YORK 
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New development gives Curity 


Strand and schematic drawing of cross 
section of Curity Catgut chromicized by 
new Curity process. Component ribbons 
are held together firmly by a natural bond 
—chrome complex is evenly distributed 
from surface to center of strand. 
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Catgut greater absorption contro! 


Total chromicization achieved; 


natural ply adhesion retained 


AS A RESULT of the new chromiciz- 
ing process developed by Curity 
Suture Laboratories, the chrome 
complex in Curity Catgut is evenly 
distributed from surface to center 
of every strand. Yet the firm, nat- 
ural mucin adhesive has been re- 
tained completely. 


Why mucin bond 
is important 


When the untreated catgut ribbons 
are twisted into a single strand, 
mucin, a glutinous exudate of cat- 
gut, acts as a firm, natural adhesive 
bond—so strong that no foreign 
adhesive agent (which may act as 
a tissue irritant) is necessary. Total 


chromicization from the surface of 
the strand to the center occurs after 
the strand is formed. When the 
suture is chromicized, the mucin 
bond is even stronger. 


More dependable absorption 


The new Curity chromicizing pro- 
cess means finer sutures, enhancing 
the enviable reputation of Curity 
Catgut for dependable absorption. 
Further, the chrome content is lower 
than ever, reducing irritation still 
more. As to tensile strength, No 
CATGUT SUTURES OF EQUAL GAUGE 
AND OF U.S.P. QUALITY ARE STRONG- 
ER THAN CURITY! When next you 
operate, specify Curity Sutures! 


ORDER THROUGH YOUR DEALER 


Curity Suture Laboratories 


¢ Division of The Kendall Company, Chicago 16 
‘ .. TO ESTABLISH A FINE BALANCE 
OF NECESSARY CHARACTERISTICS 4 


BAUER & BLACK 
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THE KNOTT 
HEMO-IRRADIATOR 


is endorsed by the American 
Blood Irradiation Society as 
the only apparatus enabling 
the uniform irradiation of 
such an opaque substance as 
blood and controls the expo- 
sure and other factors with- 
in the narrow range hav- 
ing the desired therapeutic 
values. 


All published reports on 
this procedure are based 
on the use of the Knott 
Hemo-Irradiator in accord- 
ance with the established 
Knott Technique. 


This procedure is reported 
in this publication under 
the title: 


“PELVIC CELLULITIS” 
Page 440 


The following reprints and others upon request: 


ULTRAVIOLET IRRADIATION OF BLOOD IN THE TREATMENT OF ESCHERICHIA 
COLI SEPTICEMIA; Archives of Physical Therapy, March 1943. 

PRESENT STATUS OF ULTRAVIOLET BLOOD IRRADIATION (KNOTT TECHNIC); 
Archives of Physical Therapy, June 1944. 

PREOPERATIVE HEMO-IRRADIATIONS; American Journal of Surgery, August 1943. 
ULTRAVIOLET BLOOD IRRADIATION THERAPY (KNOTT TECHNIC) IN ACUTE 
PYOGENIC INFECTIONS; American Journal of Surgery, September 1942. 

ULTRAVIOLET BLOOD IRRADIATION IN BILIARY DISEASE (KNOTT METHOD); 
American Journal of Surgery, August 1946. : 
ULTRAVIOLET BLOOD IRRADIATION IN ACUTE POLIOMYELITIS; Archives of 
Physical Therapy, November 1944. 

ULTRAVIOLET IRRADIATION OF AUTOTRANSFUSED BLOOD IN THE TREATMENT 
OF POSTABORTIONAL SEPSIS; American Journal of Surgery, March 1942. 

TREATMENT OF BLOOD STREAM INFECTIONS WITH HEMO-IRRADIATIONS; 
American Journal of Surgery, December 1942. 
ULTRAVIOLET BLOOD IRRADIATION THERAPY (FURTHER STUDIES IN ACUTE 
INFECTIONS) American Journal of Surgery; April 1947. ' 


SCIENTIFIC EQUIPMENT MANUFACTURING CO. 
302 Prefontaine Building | Seattle 4, Washington 
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THE BLALOCK CLAMP 


used in the Blalock Operation for 
Pulmonic Stenosis 


Made of Stainless Steel in three sizes 


Photo Courtesy RCA Victor 


First actual operation to be televised— 
the so-called ‘‘blue’’ baby operation. Ex- 
periment conducted at Johns Hopkins Hos- 
pital. A close-up view of operating tech- 
nique was pitnessed by more than 300 
doctors by means of television screens in 
ten nearby viewing rooms. 


ITER INSTRUMENTS 
OR MODERN SURGERY 


The rapid development of modern surgical techniques em- 
phasizes the need for newer and better surgical instruments 
. . . instruments especially designed to meet the exacting 
requirements of specific operations. 


The Blalock Pulmonary Artery Clamp, designed by Dr. 
Alfred Blalock of Johns Hopkins, is typical of the many 
newer and better instruments produced by SKLAR in col- 
Jaboration with some of America’s most brilliant and 
progressive surgeons. 


For more than three generations SKLAR has worked hand- 
in-hand with leaders in the profession . . . translating the 
surgeon's ideas into better, more dependable surgical instru- 
ments. Integrity of materials and workmanship, intensive, 
tireless research, over 50 years technical “know-how’’—all 
this makes the name SKLAR synonymous with instrument- 
making leadership. 


Today, J. SKLAR MANUFACTURING COMPANY makes the 
greatest variety of stainless steel instruments ever made by 
a single manufacturer. 


LONG ISLAND CITY, N.Y. 


Sklar products cre available through accredited surgical supply distributors 
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1. SHARPER 
CUTTING EDGE 


2. MORE RIGID 
IN SERVICE 


3. BETTER 
BALANCE 


4. CLOSER 
UNIFORMITY 


5. MORE ECONOMICAL 
TO USE 


ARE MORE RIGID! 


ith 33-1/3 per cent more of the finest surgical steel “built 
io” every Crescent blade, it's no wonder that under even 
e toughest operative conditions, they resist any tendency 
bend or weave. 

For war surgery, Crescent exceeded the requirements of 
ial “rigidity” and “deflection” tests. And, in civilian prac- 
evidence of their quality is the fact that they are being 
easingly adopted by leading surgeons as “standard.” 
An unusually keen cutting edge — fine, sensitive balance 
close uniformity — and marked economy: these represent 
outstanding features which make Crescent truly the 

ter blade for the master hand!” 


SCENT SURGICAL SALES CO. 
Fourth Avenue «+ New York 16, N. Y. 


Crescent 


SURGICAL BLADES AND HANDLES 
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A MASTER BLADE j 


CHAMPION 


Afon-absorbable 
sutures 


moisture proof, easy fo handle, 
knots will not slip, braided. 
CHAMPION Dermal and Tension Silk 
Soft, pliable, requires no special treatment before 
use. In envelopes or tubes, with needles; in tubes 
without needles; non-sterile, on 30 yard cards. 
Serum-Proof Nylon 
Specially treated by a new process to make it 
substantially non-capillary. 
HAND-CRAFT Cotton Suture 
Made of special cotton for greater strength with 
special finish for easy handling, dyed with 
certified colors. 


CHAMPION Umbilical Tape 
High quality, soft, braided mercerized cotton, 
; in sterile tubes or dust-proof jars. 


in three types: “PAGENSTECHER”, natural, in 

dust-proof jars or skeins; “MAYO TYPE”, iron 

dyed black, on spools; — in jors. 
AMPION Silk (Untreated) - 

Twisted or braided, in ‘a ounce spools. 


NEW CHAMPION MINTRAUMATIC 


With eyeless needle for ophthalmic and plastic repair, 
single or double arm, silk or dermal 


GUDEBROD BROTHERS SILK CO., INC. 
225 West 34th Street, New York 1, N. Y. 
PHILADELPHIA - ANGELES 
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Order No.1... ocrozer 1897 
“Thank you, Mr. Gilman” 


A BRIEF WRITTEN ENTRY ... “Sold to: Z. D. Gilman, 
Washington, D. C. 1. Luers All Glass Hyp. Syringe. 
$2.50” .. . Becton, Dickinson & Company had made 
their first sale . . . The date, October 8, 1897. 


WITH QUALITY OF PRODUCT UPPERMOST IN MIND, 
B-D began manufacturing precision instruments that 
soon became “the standard of the medical profession” 

. a reputation which has been upheld since that 
October afternoon 50 years ago. 


B-D PRODUCTS 


for the Profession 


BECTON, DICKINSON & CO., RUTHERFORD, N. J. 


1897 — SERVING THE MEDICAL PROFESSION FOR FIFTY YEARS — 1947 
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wires! 
lock! 


with the knife! 


MEDING 
TONSIL 
ENUCLEATOR 


The MEDING* Tonsil Enucleator enables 
the surgeon to enucleate tonsils of any 
sort or size SAFELY and completely, un- 
der either local or general anaesthesia. 


With the Meding you CANNOT injure 
pharynx, palate or pillars. We repeat — 
Injury to uvula and surrounding tissues is 
impossible! 

The Meding can be disengaged in- 
stantly—fits any hand; is powerful and 
reliable. 


With two Enucleators both tonsils can 
be enucleated in twenty seconds. 
Price complete, 


It has three parts: tips, loops (blades) Weck-made, ’ 
and handle. There are two sizes of tips Weck-guaranteed. 


and loops with each instrument. oi $35.00 


less 10% 


Institutional 


NO WIRE « NO LOCK « NO KNIFE | discount to 


hospitals 


It is sterilizable in its entirety. 


But it has 


*As originated and developed by Dr. Charles 
Bramman Meding of the Harlem Eye and Ear 
Hospital, New York City. 


Edward Weck & Co., Inc. 


Manufacturers Surgical Instruments 
SURGICAL INSTRUMENT REPAIRING * -HOSPITAL SUPPLIES 
135 Johnson Street Brooklyn, |.N. Y. 
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Parenteral Lherapy 


®@ A Protein Hydrolysate 

Solution that is conspicuously 

reaction-free is another achieve- 

ment of Baxter research. The per- 

fecting of Protein Hydrolysate 

Baxter marks an important addi- 

BAXTER tion to Baxter’s integrated paren- 

p tofein Hdrolysat teral therapy program . . . with 
: its complete range of solutions 

... Sets for separate or simultane- 

ous infusions... its wide selection 

of simplified equipment for stand- 

nano ardized procedures. No other 


method is used by so many 
hospitals. 
* 


BAXTER LABORATORIES 
Merton Grove, Illinois - Acton, Ontario 


* 


Distributed and available only in the 37 
states east of the Rockies through... 


ameKICAN HOSPITAL SUPPLY CORPORATION 


NEW YORK ¢ EVANSTON, ILLINOIS ¢ ATLANTA ¢ WASHINGTON, D.C. 
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CIBA ANNOUNCEMENT TO DOCTORS 


Guo 


Ciba Hormone Products 


ETHINYL ESTRADIOL CIBA 


ETHInYL Estrapi0L is the most potent oral estrogen. Derived from alpha- 
estradiol, the estrogenic substance secreted by the human graafian follicle, 
it is free from the comparatively large quantities of non-estrogenic material 
present in water-soluble urinary derivatives. 

In contrast with the synthetic stilbenes, Eraivyt Estrapi0 brings about 
a sense of well-being in the menopausal patient and is relatively free from the 
unpleasant side effects so often produced by the synthetic stilbenes. 

nly 0.02 mg. daily will maintain the average menopausal patient; 0.05 

mg. three times daily may be required for initial therapy. 


ETHINYL ESTRADIOL 0.02 mg. ETHINYL ESTRADIOL 0.05 mg. 
Bottle of 100 Tablets $2.10* Bottle of 100 Tablets $3.48* 
Bottle of 250 Tablets $4.98* Bottle of 250 Tablets . « « « « $8.16* 


LUTOCYLOL” LINGUETS* 


LutocyLot LincuEts provide the most efficient form of administration of 
the most potent oral progestational substance. 

LINGUETs are especially designed to be placed between the gum and 
cheek where the hormone may be absorbed directly into the systemic circu- 
lation. This largely prevents hepatic inactivation so that LUTOCYLOL 
LINGUETS are approximately twice as effective as swallowed tablets. 

In threatened abortion, 10 to 30 mg. daily are required for treatment; 
10 mg. daily or every other day for maintenance. 

LUTOCYLOL LINGUETS 10 mg. 
$ 8.10 


Box of 30 
Box of 100 


MALE HORMONES REDUCED 35% 


In August of this year, the pioneer androgens, PERANDREN® and 
METANDREN®, were reduced in price 35%. The Ciba policy of passing on 
the saving made possible by large-scale production al keteeaes has thus 
extended the benefits of androgen therapy to many patients to whom they 
were previously denied. 


LutocyLoL® Lincuets®—brand of anhydrohydroxy progesterone 
PERANDREN ®—brand of testosterone propionate 
METANDREN ®—brand of methyltestosterone 

*PHYSICIANS’ LIST PRICES—All Ciba products are sold through 

retail pharmacies. The prices shown are average charges to the 

physician by druggists, altough they vary in different localities. 


®7.M.Reg.U.S.Pat.Off. 


a 
a PHARMACEUTICAL PRODUCTS, Inc., SUMMIT, NEW JERSEY 
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DEMAND SURGICAL INSTRUMENTS BEARING THIS 
TIME-HONORED TRADEMARK 


o the experienced, there can never be a com- 


promise with quality. The skill of the surgeon is predicated to 
an appreciable extent upon the dependable quality of the 
instruments at his command. Logically, the superiority of 
Kny-Scheerer instruments, long traditional among the 
profession, bears particular emphasis at this time. Qual- 
ity instruments pay dividends in longer periods of satis- 
factory service and minimum replacement expense. 


Available through leading dealers everywhere 


KNY-SCHEERER CORPORATION 


483 FIRST AVENUE, AT 28ru STREET NEW YORK 16, N. 
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... THROUGH LESS DEPENDENCE 
ON ASSISTANTS IN SUTURING 


The elaborate sterilization, threading and 
clamping operations necessary with conven- 
tional needles and holders — the “hand-to- 
hand” dependence on assistants during the 
suturing phase for needle changes—more 
thread—thread cutter—have always been con- 
sidered an unavoidable burden... until the 
advent of the Singer Surgical Stitching Instru- 
ments. ¢ These functional combinations of nee- 
dle (many with a severing edge), needle holder, 
and large suture supply all in one instrument 
facilitate sterilization and allow the instrument 
to remain in the surgeon’s hand throughout the 
suturing phase of the operation. For these and 
other reasons, Singer Instruments have been 
acclaimed an outstanding contribution to 
better surgery. ¢ For the complete story of 
the many advantages inherent in these instru- 
ments, ask for the fully illustrated brochure. 


Bobbin-wound sutures (caf- | 
gut, cotton, nylon, silk) aveit® 
able through Dayisy& Geck, 
Inc., Brooklyn, New York. 


SURGICAL STITCHING INSTRUMENTS SINGER SEWING MACHINE COMPANY A-107 
Surgical Stitching Instcum@it Division ‘ 
149 Broadway, } York 6, N. Y. 


tio please send copy of illustrated brochure. 


* Our three newest films available for showing 
ore (1) “Rehabilitation of Parkinson's Syn- 
drome”, (2) ‘Treatment of Major Neuralgias”’, 
and (3) “Removal of Tumor of the Bladder’’. 


COPYRIGHT, U.S.A., 1946, BY THE SINGER MANUFACTURING CO. ALL RIGHTS 
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BRAIDED 
TANTALUM 


A USEFUL, NEW 
SUTURE MATERIAL 


@ Braided tantalum is a new Ethicon suture material 
which offers the surgeon certain qualities not found 
in other sutures. 

1. Its “handling properties” are superior to mono- 
filament wire. It is much stronger than silk and less 
variable in size. 

2. Its tensile strength is not affected in the presence 
of infection. 

3. When Braided Tantalum is used as a buried suture, 
the attachment of the tissues to the suture aids greater 


Many individual strands of wire are in 
Ethicon Braided Tantalum. Photomicro- 
graph, above, shows Sizes 3-0 and 1, mag- 
nified to x15. 


ETHICON TANTALUM 
FOR SURGICAL USE 


Sutures. Monofilament: Sizes 6-0, 
5-0, 4-0. Swaged to Eyeless Atraloc 
needles. Braided: As described at 
right. 


Wire. Suturing material on spools, 
Sizes 6-0, 5-0, 4-0, 000, 0, 2, 4. 
Ribbon. For making neurosurgical 


hemostasis clips. Clips also supplied 
ready-made. 


Sheet. For skull plates in cranio- 
plasty and general plastic surgery. 


Foil. Used in neuro- and ortho- 
pedic surgery for protection of 
nerves and tendons. 


Literature describing use of Ethi- 
con Tantalum products available on 
request. 


anchorage. 
Ethicon Braided Tantalum Sutures are supplied in 
Sizes 5-0 to 1, in 60 inch length on card reels. 
Braided Tantalum has been found of special value 
for general surgical closure, plastic surgery, tendon 
repair and herniorraphy. 
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Tidal Irrigation by 


IS REDUCED TO 
AN EXACT PROCEDURE 


SIMPLE! THE DOCTOR simply sets the 
GOMCO Tidal Irrigator at patient’s 
symphysis pubis level—determines the 
bladder emptying pressure—and sets the 
rate of flow of irrigating fluid. 


THE NURSE fills the reservoir and emp- 
ties the receptacle. 


DEPENDABLE! The GOMCO Tidal Irri- 
gator does the rest! The procedure is as 
simple and exact as that...and as trust- 
worthy and efficient as it is simple. 


EASY TO KEEP CLEAN, TOO! 

Take advantage of this easier, more exact 
technic. Ask your dealer about the GOMCO 
Tidal Irrigator, or write: 


GOMCO SURGICAL 
MANUFACTURING CORP. 


846M E. FERRY STREET BUFFALO 11, N. Y. 


Harnessing fides! 
EQuiPMENT 


Although prompt in its initial action, Butisol Sodium has not the 
fleeting, intensified effect of the short-acting barbiturates. Its action 
has been described as “intermediate.” With proper regulation of 
dosage there is no cumulative action (is destroyed in the body) and 
a minimum of “hang-over.” Butisol Sodium is a valuable sedative for: 

_ DAYTIME SEDATION . . . NEUROSES . . . INSOMNIA 

RELIEF OF PREOPERATIVE APPREHENSION 

OBSTETRICAL HYPNOSIS . . . MENOPAUSAL HYSTERIA 
DOSAGE FORMS: Elixir Butisol Sodium, 0.2 Gm. (3 gr.) per fl. oz.—in pints. 
Capsules, 0.1 Gm. (114 gr.) and Tablets, 15 mg. (14 gr.) and 50 mg. (% gr.). 
7 | Use only as directed. 


Bright, green color and 


Ek inviting flavor appeal to 


all patients; excellent 


B UTISO L prescription vehicle. 
SODIUM Clinical samples 


available on request. 


M-NEIL 


LABORATORIES, INC. - PHILADELPHIA 32, PA. 
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Brief too can be Nembutal’s sedative action—and 
subject to your control. By adjusting the dosage to 
the need, any desired degree of cerebral depression— 
from mild sedation to deep hypnosis—can be achieved 
... And the required dosage is small—about half that 
of many barbiturates. Small dosage means less drug to 
be inactivated, reduced possibility of after-effect, shorter 
duration of effect, marked clinical safety and definite 
economy to the patient . . . Because short-acting 
Nembutal has such a wide range of sedative efficiency, 
its use is being extended to a wide variety of conditions 
—some 44 of which are listed at right. They may 
suggest enlarging your experience with Nembutal’s 
reliable qualities . . . Your prescription pharmacy can 
supply you with any of eleven different Nembutal 
products, each in convenient small dosage forms. 


In equal oral doses, no other barbiturate 
combines quicker, briefer, more profound 
effect than... 


® 


ABBOTT LABORATORIES ® NORTH CHICAGO, ILLINOIS 
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Sedative 
Cardiovascular 


Hypertension’ Decompensation 
Coronary disease’ 

Angina’ 

Peripheral vascular disease 


Endocrine Disturbances 


Hyperthyroid 
Menopause—female, male 


Nausea and Vomiting 


Functional or organic disease 
(acute gastrointestinal and 
emotional) 

X-ray sickness Pregnancy 

Motion sickness 


Gastrointestinal Disorders 
Cardiospasm? Pylorospasm? 
Spasm of biliary tract? Colitis? 
Spasm of colon? Peptic ulcer? 
Biliary dyskinesia 


Allergic Disorders 

Irritability 

To combat stimulation of 
ephedrine alone, etc.3:* 

Irritability Associated 

With Infections‘ 


Restlessness and Irritability 
With Pain® ‘ 


Central Nervous System 


Paralysis agitans Chorea 
Hysteria Delirium tremens 


Mania 


Anticonvulsant 


Status epilepticus Tetanus 
Traumatic Eclampsia 
Strychnine Anesthesia 


Hypnotic 


Induction of Sleep 


Obstetrical 


Nausea and Vomiting 
Eclampsia 
Amnesia and Analgesia® 


Surgical 
Preoperative Sedation 
Basal Anesthesia 
Postoperative Sedation 


Pediatric 
Sedation for: 


Special examinations 

Blood transfusions 

Administration of 
parenteral fluids 

Reactions to immunization 
procedures 

Minor surgery 


Preoperative Sedation 


Nembutal alone or 'Glucophylline® and 
Nembutal, Nembutal and Belladonna, 
3Ephedrine and Nembutal, “Nembudeine® 
5Nembutal and Aspirin, Sadministered 
with scopolamine or other drugs. 


| J ...... 
| 
Nembutal 


Whole proteins are not only more 

palatable and more smoothly assimilated 

than protein hydrolysates, they are 

biologically more efficient.* 

‘De_cos’ Protein-Carbohydrate Granules 

provide highest quality whole proteins, Ww h Oo e 
casein and lactalbumin, protected by ° 
carbohydrate, 30%, and palatable, p ro te mn 
even in large, prolonged dosage. 

Protein replacement usually requires 


100-200 Gm. daily, for several weeks. p a a t a b | e 
The best route is by mouth, 


far ary patient who can swallow. 100" fon gesti ble 


Infusion hazards are avoided; 


more complete nutrition is provided.* e fF; cient 
‘Detcos’' Granules are exceptionally 


palatable, mix easily with food, are not 


affected by cooking, and.are 20% more 


effective biologically than beefsteak. 
When oral protein is indicated, 
supplement a high nitrogen diet with 
‘Detcos’ Granules, the protein patients 


accept, dose after dose, day after day. 


J.A.M.A. 131:826, 1946 SHARP 
DOHME 


delcos 


protein-carbohydrate 


granules 


Supplied in 1|-lb. and 


5-lb. wide-mouthed jars. 


Sharp & Dohme, Philadelphia 1, Pa. 
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A copy of this illustrated procedure 
as well as others in the Armour 
surgical illustration series will be 
sent to physicians and surgeons 
when requested on a professional 
letterhead. 


Repair of DIRECT INGUINAL HERNIA (ana Direct - Indirect) 


The operation for repair of an indirect in- 
guinal hernia has been illustrated in a 
previous insert of this series. The pictures 
on the, following pages demonstrate the 
basic principles in the repair of a direct 
and of a combined direct-indirect inguinal 
hernia as carried out by some operators. 
The differentiation of the various types of 
inguinal hernia calls for a clear anatomical 
understane #=-— and this is a major factor 
in the succe.s of the operation. The qual- 
ity of the suture material employed is im- 
portant also to the success of the proce- 


dure. Armour’s quality suture and ligature 
materials not only insure the suture line 
by their tensile strength and uniformity, 
but they also facilitate the operation by 
their excellent “working properties.” They 
have just the right flexibility and pliability. 
They tie down readily into firm, secure 
knots. These are the qualities a surgeon 
comes to appreciate when he uses 
ARMOUR SUTURE and LIGATURE 
MATERIALS. Good surgery demands the 
best in suture and ligature material— 


specify ARMOUR SURGICAL GUT. 


SUTURE DIVISION 


THE ARMOUR LABORATORIES « 


CHICAGO 9, ILLINOIS 
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‘DIRECT INGUINAL HERNIA 


cal procedures os 
hnique exercis yc 


of interest fo the profession as a whole. 


“There are variations in surgi 


urgeons. 
: te operators. They are prese 


the belief they may prove 


L. Direct inguinal hernial bulge through at- 
tenuated and relaxed transversalis fascia. 


IL. Direct bulge buttressed by imbrication 
suture of the transversalis fascia. Peritoneum 
not opened. 


V. Closure of inguinal canal: conjoined 
tendon and internal oblique muscle sutured to 
shelving margin of Poupart’s inguinal liga- 
ment; external oblique aponeurosis sutured; 
spermatic cord transplanted subcutaneously. 


Vi. Combined direct-indirect inguinal hernia 
(“‘pantaloon”’ hernia). 


q 
{ 
2 


IIT. More pronounced peritoneal protrusion IV. Sac dissected free, opened, and neck closed 
through defect in transversalis fascia, pro- by suture. Excess sac then trimmed away, and 
ducing a true direct inguinal hernial sac. defect in transversalis fascia repaired (Figure 2). 


VIL. Hernial sac mobilized; the direct com- VITl. The “pantaloon”’ sac has been am- 
ponent has been transposed laterally beneath putated and its neck closed. Transversalis 
the deep inferior epigastric vessels. fascia then repaired and inguinal canal recon- 


structed (Figures 2 and 5). 


- Armour Sutures and Ligatures 
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Specity ARMOUR 


Sutures and Ligatures 


Illinois 


THE keel CF Asuturnr 
Tensile strength, uniformity, absolute Sterility |, these 
Pee are of course basic Pre-requisites for 800d sutures. They 
on are absolutely assured by the Armour Process of suture 
making. But there js another quality of reat practical 
importance jn fine “workability,” This quality 
: is difficult to define, Jj is a Component of flexibility, 
. Pliability, elasticity, It is a quality Which a surgeon 
Tecognizes instantly when he holds 4 suture in his hands, 
It is, so to speak, “the fee] of a suture,” Armour suture 
phae * and ligature materials have long been noted for their 
| excellent “workability,” 4 sample will be Sent upon re. 
: quest so that you may judge for yourselfits fine qualities, 
SURGERy DEMANDs THE BEST IN SUTURES AND LIGATURES 


Alcohol as an analgesic 


Patients experience a sense of well-being 
and confidence—are calm and relaxed—with 
Alcohol in Vitadex-B. Clinicians report* 
such satisfactory sedation post-operatively 
that, in most instances, opiates and other 
sedatives may be eliminated entirely. 


*Behan, R. J., Am. Jour. Surg., 69:227-229, Aug., 1945 
Moore, D.C. and Karp, M., Surg.Gyn. Obst., 80 :523-525, May, 1945 
Craddock, F H., Jr., Craddock, F. H., Sr., Mr. of Med. Assoc. of 
Alabama, Nov., 1942 


Advantages over morphine 


More prolonged action 

Stimulates respiration 

No nausea or vomiting 
Eliminates any gastro-intestinal 
disturbances 

Diuretic action 

Produces vaso-dilation without 
significant change in blood pressure 
No danger of addiction 


Besides the analgesic and caloric ALCOHOL IN VITADEX-B CONTAINS: 


advantages of alcohol, this solution 
supplies the nutritive value of dex- 
trose—plus generous amounts of the 
B vitamins necessary for alcohol and 
dextrose metabolism. 


Thiamine Hydrochloride 
Nicotinamide 


Pyridoxine Hydrochloride 


Dextrose5% ....... .50grams 


SUPPLIED IN CUTTER SAFTIFLASKS 


This conveniently combined solution 
is ready for immediate intravenous 
administration and comes in 1000 cc. 
Saftifiasks. 


Cutter Laboratories, Berkeley L California 


in achoice of 


Alcoho] 5% in Norma! Saline 
Alcohol] 10% in Normal] Saline 
Alcoho] 5% in Distilled Water m7 


Alcohol 10% in Distilled Water 


WI 
‘ 
e 
is = 
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Cephalic Phase of 


Digestion 


That the pleasant sense of satiety We 
and satisfaction which follows a good 

is conducive to trouble-free 
gestion has been repeatedly experi- 

enced by everyone. The psychic i Se 
influence of the sight and taste of ZZ] 


attractive food upon the secretion of 
the digestive juices and upon gastrointestinal motility is probably the 
basis for this observation. A meal which ends with a piece or two of candy 
is usually regarded as a satisfying meal. In this manner candy can rob 
even an ordinary meal of its drabness. Children look forward to this treat 
at the end of their meals; this very anticipation encourages them to eat 
their other foods more eagerly. And few indeed are the adults who do 
not enjoy a sweet after lunch or dinner. 


Candies are made with many wholesome and nutritionally valuable 
foods—milk, butter, eggs, fruits, and nuts. To the extent these foods are 
present, candies provide valuable protein, minerals, and B complex vita- 
mins. Readily utilized caloric food energy is also supplied by candies. 


COUNCIL ON CANDY oF tHE 


1 NORTH LA SALLE STREET - CHICAGO 2, ILLINOIS 


26 
NATIONA, 


“Patients afflicted with chronic maladies. ..become increasingly 
undernourished as the disease progresses.”’ ' 

“It cannot be over-emphasized that malnutrition exists coinci- 
dent with a primary disease, that malnutrition is a serious com- 
plication and is amenable to therapy.”* 

“As these patients are in such great need of protein, a therapy of 
over-feeding is indicated.”* 

“The effect of protein hyperalimentation is truly remarkable in 
(many) conditions.”* 

“Nothing is as striking as to see these symptoms (mental depres- 
sion, lack of appetite, weakness and lassitude) disappear in a 
few days of a regimen of ‘hyperalimentation’.”* 


“The ideal high protein therapy in patients able to take food by 
mouth is the oral administration of a palatable, easily digested 
protein or protein derivative capable of being incorporated in 
large quantities in the common foods and of producing large 
positive nitrogen balances. 


Essenamine 


{ 


Kozoll et al’ who observed a percentile increase in nitrogen re- 
tention from 11 per cent on a low protein diet to 43 per cent on 
a high protein diet state that their “success with the employ- 
ment of Essenamine as the principal ingredient of a high pro- 
tein diet was probably due to four factors: 


(1) “its high concentration of proteins; 


(2) “its high content of essential amino acids, that 1s, its high 
biologic value; 

(3) “its lack of any pronounced taste, so that it can be incor- 
porated in large quantities in other foods that have a 
pleasant taste; 

(4) “its limited solubility...(which) apparently minimized 
the concentration of amino acids in the small intestine at 
any one time, so that the sense of fulness was postponed 
and the tendency to diarrhea. ..did not occur.” 


Essenamine is supplied in 7% and 14 oz. wide-mouth jars, 


Division DETROIT 31, MICHIGAN 


1Cannon: Some Pathologic Aspects of Undernutrition, Proc. Inst. Med. Chicago 15:20, 1944. 
2Sprinz: Malnutrition, M. Clin. North America 30:363, 1946, 
*Kozoll, Hoffman, Meyer and Garvin: High Protein Therapy, Arch. Surg. 53:683, 1946. 


Trade Mark Essenamine Reg. U. S. Pat. Off. 
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MEAT 
And Protein Deficiency 


While protein deficiencies per se are difficult to recognize in their 
incipiency, conditions which lead to negative nitrogen balance are 
well known. The presence of any of the following states which 
characteristically exert an adverse influence on nitrogen balance, 


calls for immediate measures to prevent serious protein depletion: 


1. Diseases of the digestive organs, which impair proper 


digestion and absorption. 


2. Wasting diseases, infections and thyrotoxicosis, which 
increase protein breakdown and need far above normal 


levels. 


3. Hemorrhage, burns, and chronic exudative processes, 


causing excessive loss of protein. 


A high protein diet, whenever possible, is considered to be the 
most effective method of protein administration in the prevention 
and correction of protein deficiencies. 


Meat, which readily is eaten two or more times daily, is an 
excellent component of the high protein diet. Meat is an out- 
standing source of protein for the following reasons. The protein 
of meat is biologically complete, capable of satisfying the body’s 
protein needs. The percentage of protein contained in meat makes 
it one of man’s most important protein foods. And, all meat is 
highly digestible—g6 to 98 per cent—an important consideration 
especially in the presence of disease. 


The Seal of Acceptance denotes that the nutri- 
tional statements made in this advertisement 
are acceptable to the Council on Foods and 
Nutrition of the American Medical Association. 


COUNCIL ON 
FO00S AND 


AMERICAN MEAT INSTITUTE 


MAIN OFFICE, CHICAGO ... MEMBERS THROUGHOUT THE UNITED STATES 
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Now for the First Time © 
All in One Capsule 


each capsule contains. 


*Dicalcium Phosphate, Anhydrous.... 768 mg: 
Ferrous Sulfate, U.S.P........ 1 Grain 
Vitamin A (Fish-Liver Oil)... 5,000 U.S.P. Units 
Vitamin D (Irradiated 

Ergosterol)..... 400 USP. Unis 
Vitamin B, (Thiamine Hydrochloride). . 2 mg. 
Vitamin Bz (Riboflavin) 2 mg. 
Vitamin Bz (Pyridoxine Hydrochloride) 0.5 mg. 
Nicotinamide My. 
Calcium 3.0 mg. 


*(Equivalent to 15 grains Dicalcium Phosphate Dihydrate) 


OBRON, for the first time, presents—in a single, 
hermetically-sealed capsule—the equivalent of 
15 grains of dicalcium phosphate dihydrate, 
abundant amounts of 8 vitamins and sufficient 
ferrous sulfate to meet the greatly increased 
requirements during pregnancy and lactation. 


a ROERIG frcharation 


J. B. ROERIG AND COMPANY e 536 LAKE SHORE DRIVE e CHICAGO 11, ILLINOIS 


FADDAN 
BL int sae 
pati 
0 
a & 
a 


“Fiberglas is an inorganic, nontoxic, nonallergenic, 


nonsensitizing and chemically stable substance” 


This summary is quoted from “Fiberglas 
Used as a Root Canal Filling Material’ 
by Harry Maeth, D.D.S., in Dental Digest, 
Vol. 51, No. 10 (October, 1945) pp. 555-556. 


The use of a special form of radiopaque 
Fiberglas* Yarn (available for experimental 
use only) to fill root canals of teeth offers 
several advantages, among them ability to 
verify stages of canal filling with the X-ray. 

Several applications of standard Fiberglas 
products are described in the second edition 
of ‘Pioneering Uses of Fiberglas Materials in 


*Fiberglas is the trade-mark, 
(Reg. U. S. Pat. Off.) for a 
variety of products made of or 
with fibers of glass by Owens- 
Corning Fiberglas Corporation. 


Medicine”. Samples and a listing of the 
medically significant characteristics are also 
included. 

Fiberglas may be helpful in some of your 

investigations or in solving some of your 
problems. Write for a copy of this interesting 
booklet today. Owens- 
Corning Fiberglas Corpo- 
ration, Department 2026, 
Toledo 1, Ohio. Branches 
in principal cities. 


In Canada: Fiberglas Canada Ltd., 
Toronto, Ontario. 


OWENS-CORNING 


FKIBERGLAS 
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pend on the purity and clarity of the 

eieraitien contrast medium to be injected intra- 

venously. NEO-IOPAX, a superior solution 
for intravenous pyelography, is triple checked 
through every stage of its preparation for exact 
composition and sterility, and then inspected re- 
peatedly for the presence of extraneous foreign 


matter. 


Neo- 


disodium N-methyl-3,5-diiodo-chelidamate 


Hold your contrast medium up to the light before 
injecting it. You will find NEO-I0 PAX solutions 
sparkling and crystal clear—a good index of the 


eare with which they have been processed. 
Naturally, we take pride in the NEO-IOPAX 
safety record, based on hundreds of thousands of 
injections, 


NEO-IOPAX, stable solution of disodium N-methyl- 
3,5-diiodo-chelidamate, is available in water-clear glass 
ampules only, in 50 and 75% concentrations. 


Trade-Mark NEO-IOPAX— Reg. U.S. Pat. Off. 


CORPORATION + BLOOMFIELD, N. J. 


IN CANADA, SCHRERING CORPORATION LIMITED, MONTREAL, 


Serving the WEST COAST, SCHERING CORPORATION 
149 New MontgomeryStreet, San Francises 5, California Phone Donglas 1544 
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Disposable Professional Towels are soft, sanitary, : 


and amply strong for general office use. 

Made from Masslinn* non-woven fabric with 
the added protection of a cellulose crepe backing. 
They are sufficiently large (1312” x 19”) 

to be used for drying face and hands, or as a 
protective towel, wipe, wrap for sterilizing 
instruments, on baby scales, trays, etc. 


Professional Towels are low in initial cost 
(approximately 112¢ each), and there is no 
upkeep; just use once and discard — that’s all! 


*Trademark of Chicopee Sales Corporation's non-woven fabric. 


Awd Now-..a New- 
CONVENIENT DISPENSER 


Holding forty towels, this 
sturdy, all-metal dispenser 
attaches to any wallsurface, 
‘requiring only 734” x 514" of 


SY, wall space. Saves valuable 


cabinet space—and puts these hand; 
x towels just where you need 
them for greatest convenienc: 
through your dealer. 
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Editorial 


METAMORPHOSIS OF CANCER OF THE PROSTATE 


N unusual experience in the progress 
and regression of this so-called in- 
curable disease, with demonstrable 

metamorphosis of a prostatic cancer follow- 
ing stilbestrol therapy, has suggested signi- 
ficant changes in the surgical management 
of prostatic cancer. 

It has been estimated that possibly one 
of every eight males over forty-five years 
of age will develop this disease. Examina- 
tion of the prostate gland in routine 
autopsies reveals an incidence of cancer of 
this organ of 14 to 18 per cent, if not more. 
In fact, in cases of prostatic obstruction, 
the incidence of cancer appears to be as 
high as 20 to 25 per cent. The prostate is 
affected more frequently than any other 
organ. Since there can be no causal therapy 
—the etiology of cancer being unknown— 
treatment must be directed toward com- 
plete removal of the tumor or to alleviation 
of the symptoms produced. The ideal and 
hitherto only curative treatment consists 
of radical perineal prostatectomy. Unfor- 
tunately, since this cancer is asymptomatic 
in its early stages, very few patients apply 
for treatment before the cancer has in- 
vaded the capsule of the gland and metas- 
tases have developed. Very tiny cancers 
can be detected by rectal palpation, and 
this procedure should be a routine measure 
since diagnosis in this very early stage 
permits hope of definite cure by radical 


operation. Later when symptoms of urinary 
obstruction develop, the growth will have 
become so hard and large, so fixed and 
densely adherent to surrounding structures 
that the surgeon cannot even get near 
enough to attack the lesion, which there- 
fore becomes technically inoperable. 

Less than a decade ago, statistics and 
clinical experience showed that only about 
one-tenth of cases of cancer of the prostate 
referred for treatment were operable, in the 
sense of being amenable to radical perineal 
prostatectomy. In the other go per cent of 
cases, the only treatment offering some 
relief of pain and obstruction and a slightly 
longer survival, was transurethral resec- 
tion. This surgical intervention exposes the 
patient to a major operation without hope 
of cure. By this route there is no access to 
the posterior lobe of the prostate, which is 
the most common site of the lesion. The 
cancer still remains in the body, and after 
a longer or shorter interval pursues Its 
course to the inevitable fatal termination. 

A lower immediate operative mortality 
and a longer survival can be achieved by 
using either the total or radical perineal 
operation than with the suprapubic or 
transurethral operation. Once the tumor 
had extended beyond the capsule, there was 
formerly no real hope for the patient. All 
that could be offered him was relief of 
symptoms by suprapubic cystostomy or a 
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transurethral resection with survival for a 
few months or years. Only by proper train- 
ing of all medical students in rectal palpa- 
tion of the prostate gland and its routine 
application to all patients over fifty years 
of age applying for physical examination, 
and the careful training of surgeons in per- 
formance of all types of radial perineal 
prostatectomy, so that transurethral resec- 
tion does not become a makeshift because 
of its simpler technic, can we hope to ob- 
tain earlier diagnoses and an increase in 
the number of actual cures. 

Recently the advances in biochemistry 
and endocrinology have accumulated so 
swiftly, and their new applications have 
appeared so manifold and so rich in possi- 
bilities, that in our eagerness to benefit by 
them we momentarily lose sight of the fact 
that only time, and literally a period of 
many years, can provide the necessary test 
of their real value. 

One of these most sensational advances 
was the discovery of the effect of the sex 
hormones on the metabolism of cancer cells. 
In cancer of the prostate, administration of 
stilbestrol also produced a reduction in the 
size of the gland and a softening of its 
stony hard consistency. Castration had a 
similar effect. These results immediately 
reversed the operability statistics, opening 
a new avenue of possibilities for more 
radical surgery, so that now, even though 
patients still report for treatment as late in 
the course of the disease as formerly owing 
to lack of symptoms, nearly 80 per cent can 
be rendered fit for radical perineal pros- 
tatectomy by proper preoperative prepara- 
tion of the patient with stilbestrol. This is 
indeed a great advance from the earlier 
operability of 10 per cent. 

Once diagnosis of prostatic cancer has 
been established, the patient should be 
started at once on a course of stilbestrol 
therapy, beginning preferably with small 
doses, in order to permit the organism to 
become adjusted. For the first month the 
patient may be given a dose of 14 gr. of 
stilbestrol (diethylstilbestrol) three times 
daily, and during the second month 1 gr. 
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three times daily. By this method of pro- 
cedure, unpleasant by-effects of the hor- 
mone therapy, such as gastric disturbances, 
hot flashes, swelling of the breasts, etc., 
may be avoided. Other beneficial effects of 
the treatment include relief from pain, 
diminished frequency, reduction of the 
amount of residual urine and urinary dis- 
turbances. Not infrequently a reduction in 
size or disappearance of metastases also 
occurs. 

This period of preparation for the radical 
operation can be utilized to increase the 
patient’s resistance also in other ways. 
Urinary antiseptics can be administered to 
combat infection, frequently associated 
constipation can be properly treated and 
anti-anemics can be administered, as well 
as a strengthening diet and abundant vita- 
mins, in particular vitamin B complex. In 
this way the patient is built up not only to 
withstand the shock of the operation but 
to gain bodily resistance as well as a certain 
degree of immunity against the deleterious 
toxic effects of the carcinogenic elements. 
An index to check the response to stilbes- 
trol therapy is provided in the routine 
urologic follow-up and in the determination 
of serum acid phosphatase which drops to 
normal shortly after beginning of treat- 
ment. Thus by correcting the disturbed 
cellular metabolism and improving the 
general condition of the patient, with the 
gland diminished in size and softened, 
radical perineal prostatectomy is no longer 
contraindicated. 

It must be emphasized and has been 
proved clinically and anatomopathologi- 
cally that the improvement gained by cas- 
tration or administration of stilbestrol, or 
both, continues only for a certain limited 
period, after which the cancer again gains 
the upper hand and proceeds on its destruc- 
tive course. Obviously if the cancer is 
totally removed during the period of im- 
provement, there will be less chance for 
recurrence than following partial removal 
of the obstructing portion of the gland as 
accomplished by transurethral resection. 
At this point of optimum improvement fol- 
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lowing stilbestrol therapy the patient 
stands at the cross roads. If he chooses the 
road of radical perineal operation, he may 
be cured. If not, death from cancer is his 
inevitable fate. 

That hormone therapy actually produces 
changes not only in the gland but in the 
cancer tissue itself has been shown in serial 
biopsies taken during the treatment period. 
In one remarkable case, the author had the 
exhilarating experience of observing com- 
plete disappearance of cancer of the prostate 
and of its pulmonary metastases following 
stilbestrol therapy. The patient died of 
intercurrent disease and autopsy revealed 
no trace of the prostatic cancer which had 
been demonstrated in needle biopsy speci- 
mens, nor of the roentgenologically diag- 
nosed pulmonary metastases. 

A brother of this patient, whose father, 
mother and four sisters died of cancer, had 
a hard, enlarged prostate suggesting can- 
cer, but needle biopsy yielded negative 
results. However, as metastases developed 
a transurethral resection was done. His- 
tologic examination of twenty sections of 
the tissue removed from the two lateral 
lobes and the middle lobe of the prostate 
showed no evidence of cancer but only 
lesions characteristic of benign adenoma 
and chronic prostatitis.. However, after 
three subsequent transurethral resections 
for relief of urinary symptoms, the patient 
died of cachexia and metastases to the 
chest and bones. He had refused castration 
and finally died from the disease primarily 
located in the posterior lobe of the prostate. 

In citing the first mentioned case of clini- 
cally and anatomically proved primary 
cancer of the prostate, in which autopsy 
following stilbestrol therapy revealed no 
sign of malignancy, we wish to emphasize 
the fact that this is still only one single 
case. For the present we can hold out no 
hopes for cure of the disease except by 
radical surgery. Until such time as further 
progress in the experimental and clinical 
study of these phenomena bear fruit, with 
possible prolongation of the period of 
amelioration or even eventual cure, our 
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best course would seem to be to utilize to 
its fullest extent the beneficial action of 
stilbestrol; and then before this begins to 
wane, to seize the opportunity for radical 
perineal operation under optimal condi- 
tions, thus ridding the patient of his cancer 
and offering him a chance of real cure. 

Primarily because of the real scarcity 
until recently of operable cases and not in- 
frequently because of inadequate training 
and experience, it has become the custom 
in many clinics to refer patients with pro- 
static cancer for transurethral resection. It 
is to be hoped that with this new shift in 
operability statistics and new technical 
possibilities, there will be a trend toward 
more frequent use of total or radical peri- 
neal prostatectomy, which even in the days 
before the advent of hormone therapy 
could salvage 50 per cent of otherwise 
doomed patients. 

These findings suggest that the ideal 
moment for a total perineal prostatectomy 
or a radical perineal prostato-seminal-ves- 
iculectomy is the time when the described 
metamorphosis of the malignant process 
has taken place. 

The operation for radical perineal pro- 
statectomy is simple and may follow any 
one of the three different classic technics, 
according to the extent of the cancerous 
involvement of contiguous anatomic struc- 
tures: (1) When the carcinoma is limited to 
the prostate, the whole prostate and its 
capsule should be totally removed with a 
subsequent plastic anastomosis of the 
membranous urethra to the vesical orifice. 
(2) When the carcinoma of the prostate has 
involved the seminal vesicles, the opera- 
tion, in order to remove as much as possible 
of the cancerous lesion, should be a total 
prostato-seminal-vesiculectomy followed 
by the same type of anastomosis as de- 
scribed above. (3) When the carcinoma of 
the prostate has extended to infiltrate the 
neck of the bladder and the seminal vesi- 
cles, the more radical procedure of Young is 
indicated with removal of the prostate, the 
seminal vesicles and the bladder neck, and 
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anastomosis of the membranous urethra to 
the remaining portion of the bladder. 

Any one of these types of radical perineal 
prostatectomy has its true clinical indica- 
tions in a group of well selected cases and 
indeed the operative technical possibilities 
appear to be more satisfactory nowadays 
due to the metamorphosis produced by pre- 
operative hormone therapy. With this new 
atiitude, most cases will be rendered oper- 
able by the first and most conservative of 
these three technics mentioned. 

In the future, all inoperable cases of pro- 
static cancer, instead of being referred for 
immediate transurethral resection, should 
be given the benefit of two or three months 
of stilbestrol therapy combined with rou- 
tine conservative medical and _ urologic 
treatments, which may render them suit- 
able for radical and curative perineal pro- 
statectomy, and which at least would have 
the same palliative effect as the otherwise 
futile transurethral resection. Stilbestrol 
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therapy is also preferable to castration as a 
preparation for radical operation, since it 
offers about the same degree of ameliora- 
tion without mutilation and psychic insult. 

Considering this remarkable réle played 
by the sex hormones in influencing the 
metabolic cellular dysfunctions in cancer of 
the prostate, the possibility of a future pro- 
phylactic utilization of stilbestrol to pre- 
vent the development of prostatic cancer 
and reduce its incidence seems not too 
remote. 

While in no way belittling the réle of 
this new treatment in affording relief from 
pain and a more comfortable and some- 
what longer survival to patients who can no 
longer be helped by radical operation, still 
the most significant contribution of stil- 
bestrol therapy to prostatic cancer to date 
consists in widening the indications for rad- 
ical perineal prostatectomy, the only cura- 
tive therapy that we possess. 


RoBERT GUTIERREZ, M. D. 
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THE RELATIONSHIP OF THE VAGINA TO ADJACENT 
ORGANS IN RECONSTRUCTIVE SURGERY * 
A HISTOLOGIC STUDY 
J. V. Ricct, m.v., J. R. Lisa, m.p., C. H. THom, m.p. Anp W. L. Kron, M.D. 


NEW YORK, 


HE relationship of the vagina to the 

urethra, bladder, cervix, anorectal 

canal and perineal body in the normal 
and in the relaxed state is a matter of vital 
importance to the gynecologist. A clear 
understanding of this relationship facili- 
tates reconstructive vaginal plastic surgery 
and enhances permanently better ana- 
tomic and physiologic function. Though a 
knowledge of this relationship is basic, 
there has been a perennial controversy 
hinging on the existence or non-existence 
of a surgically useful and indispensable 
fascia for reconstruction purposes. This 
study deals with the microscopy of the tissues 
between the vagina and the adjacent pelvic 
organs in their undisturbed state, since 
only a microscopic investigation can lead 
to ultimate precision in the designation and 
classification of these tissues. This type 
of study is not new, several observers 
having approached the problem from the 
same angle, drawing varying conclusions 
from their studies of isolated specimens. 
Jacob Henle,’ in 1866, approaching the 
problem as a histo-anatomist rather than 
as a gynecologist, came forth with the first 
free hand histologic drawing of a cross- 
section extending from the mucosa of the 
bladder to the mucosa of the vagina, and 
labelled the various tissues as_vesical 
epithelium, submucosa, layer of circular 
bladder fibers, layer of longitudinal bladder 
fibers, loose cellular tissue, layer of circular 
vaginal fibers, layer of longitudinal vaginal 
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fibers, submucosa and vaginal epithelium. 
It is to be noted that between the muscula- 
ture of the bladder and that of the vagina 
Henle found “loose cellular tissue.” The 
value of Henle’s drawing was first recog- 
nized by H. C. Coe? who reproduced it in 
his chapter on the anatomy of the pelvic 
organs in the first volume of “‘A System of 
Gynecology by American Authors”’ (1887). 

The first to speak of the tissue separating 
the bladder from the vagina as a “loose 
areolar” was T. Gaillard Thomas? in 1872. 
Whether he had seen it under the micro- 
scope is not clear, but in a detailed descrip- 
tion of an operation on the sagging anterior 
vaginal wall, he stated that the director 
was gradually insinuated through the loose 
areolar tissue between the bladder and the 
vagina until it reached a point near the 
urethra. 

The above references are the only contri- 
butions to the literature of this subject 
during the nineteenth century. In 1910, in 
the first edition of his text, “Principles of 
Gynaecology,” W. Blair . Bell* included 
two photomicrographs, clearly demonstrat- 
ing loose connective tissue between the 
musculature of the vagina, the juxtaposed 
musculature of the bladder above and 
the musculature of the rectum below. How- 
ever, in his text he erroneously assumed a 
similar relationship between the urethra 
and vagina. Three years later (1913) M. 
Moritz® reproduced a cross-section of a 
fetal pelvis prepared by H. Platt, which 
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showed an areolar separation between 
the rectal and vaginal walls and a complete 
fusion of the musculature of the urethra 
and the vaginal wall. Platt’s original contri- 
bution was not found after careful search 
at the Library of the New York Academy 
of Medicine. 

In 1926, A. B. Spalding® in his presenta- 
tion on hemostasis in vaginal hysterectomy 
for procidentia, dealt with the histology of 
what he called the fascia endopelvina, 
adding that it developed by mesothelial 
condensations around the ureters, the 
pelvic nerves and blood vessels. Four 
microscopic slides were included; one (low 
power) demonstrated all tissues between 
the mucosa of the vagina and that of the 
bladder, but the various types of tissues 
were not differentiated. In the remaining 
three slides the preservation of relation- 
ship between organs was not maintained. 
Rather, Spalding demonstrated the muscu- 
lar layers of the vagina and of the bladder 
independently, in both instances errone- 
ously labelling the muscular tissue as 
vesicovaginal vascular fascia. Thus, con- 
trary to fundamentals, he assumed that a 
fascia was both a muscular and vascular 
structure. Ignoring all basic histologic 
concepts, Spalding reiterated this view in 
his discussion of Goff’s presentation in 
1931, stating that the fascial layer between 
the bladder and the vagina was a “distinct 
layer of musculofibrous tissue which was 
quite vascular.” 

A classic contribution to the histologic 
study of the tissues between the vagina 
and the juxtaposed pelvic organs was by 
B. H. Goff? in 1931. He bisected a specimen 
consisting of uterus, bladder, vagina, 
urethra, rectum, anus, vulva and perineal 
body removed en masse from a nullipara, 
twenty-seven years of age who had died of 
a thoracic injury. He made seven cross- 
sections at right angles to the vagina, three 
through the posterior and four through the 
anterior vaginal wall. Thus he was able 
to note all the tissue between the mucosa of 
the vagina and that of the rectum, anal 
canal, urethra and bladder. From these 
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cross-sections, Goff was able to demon- 
strate microscopically that there was a 
“thin layer of fascia of the areolar type” 
between the anterior vaginal wall and the 
wall of the bladder, between the posterior 
vaginal wall and the wall of the rectum. No 
“fascia of the areolar type’’ was demon- 
strable between the musculature of the an- 
terior vaginal wall and urethral wall, and 
none between the posterior vaginal and 
anal wall. He concluded that the “layer of 
aerolar fascia’? which separated the an- 
terior vaginal wall from the bladder wall 
(vesico-vaginal fascia) and the “layer of 
areolar fascia’’ which separated the poste- 
rior vaginal wall from the wall of the 
rectum (rectovaginal fascia) united at the 
sides of the vagina to form the perivaginal 
fascia, which formed the ‘“‘fascia endo- 
pelvina.”’ But he stated specifically, that 
the successful correction of cystocele, recto- 
cele and urethrocele depended on utiliza- 
tion of the tissue of the vaginal wall rather 
than this “fragile areolar fascia.” Goff’s 
clarity was marred by his insistence on call- 
ing meshed areolar fibers a fascia. In real- 
ity, this intervening aerolar mesh consists 
of loosely scattered and tangentially inter- 
woven connective tissue fibrils of a spider 
web texture; it is not sheet-like, is entirely 
devoid of tensile strength and calling it a 
fascia has perpetuated a misconception. 
N. P. Sears’® (1933) slides dealing 
with the microscopy of the vaginal wall 
and lateral tissue did not preserve the 
relationship of pelvic organs in all in- 
stances. He dealt with the “fascial plane 
surrounding the vagina.” With this loss of 
relationship, Sears’ microscopy was limited 
to the musculature of the vagina and some 
loose lateral areolar tissue, and conse- 
quently his study remained inconclusive. 
He called some of the layers of the vaginal 
musculature, fascia. He also included “a 
section through the cervix, vagina, rectum 
and connective tissue” from the perineum 
of a two year old child, and in this slide the 
areolar nature of the tissue between the 
vagina and rectum is plainly visible. There 
is also a cross-section through the vagina 
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and rectum in a specimen removed from an 
eight months old infant, and here again 
the nature of the tissue between these 
organs is definitely areolar. 

H. Koster,® in 1933, removed en masse, 
the uterus, adnexa, bladder, vagina, ure- 
thra and the loose areolar connective tissue 
constituting the parametrium from a 
multipara, thirty-one years of age, with 
no signs of prolapse or retrodisplacement 
of the uterus. Though Koster featured 
the microscopy of the parametrial tissue, 
he stated that a longitudinal section of 
the vagina and rectum extending “from 
the upper end and running down to the 
perineum” proved that the vaginal wall 
was separated from the rectum only by 
loose areolar connective tissue. In the 
section including the vagina and bladder in 
median line, the wall of the bladder was 
separated from the cervix and vagina by a 
similar type of tissue. He added, signifi- 
cantly, that since his findings tallied with 
those of Goff (1931), he did not deem it 
necessary to present any illustrations. 

The present investigation has been 
undertaken primarily to clear up the ques- 
tion of fascial sheets which are variously 
designated, “‘isolated”’ and “utilized” by 
gynecologists as supporting structures in 
the repair of bulging anterior and posterior 
vaginal walls. Is there or is there not a 
true fascia of indispensable surgical worth? 
The answer cannot be disposed of on the 
basis of an equivocal terminology. As a 
basis: for discussion, a crystal clear under- 
standing of the term fascia is necessary. 
Returning to fundamentals, the histologists 
are somewhat averse to the use of the 
term fascia, preferring the composite des- 
ignation “dense and regular connective 
tissue,” depending on variations in struc- 
tural constituents. The histologists admit 
that a clear-cut classification is difficult and 
inexact, inasmuch as the different types 
of connective tissues present transitional 
forms. Structually all connective tissue 
consists of cells or fibroblasts, white or 
collagenous fibers, elastic or yellow fibers 
and an amorphous ground substance. 
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These basic elements vary in amount and 
in arrangement. In the fascias, aponeuroses 
and tendons, the collagenous bundles and 
fibroblasts are arranged regularly in’sheets. 
In each sheet, the fibers follow a parallel 
and often slightly wavy course. 

Independent of these sheets, membranes, 
or fascias of connective tissue, there is 
another type, also of mesenchymal origin 
but morphologically different—the areolar 
tissue, which ts classified as a loose connec- 
tive tissue. On this point, A. Maximow 
and W. Bloom’® state that after all other 
types of connective tissue have been 
formed, the remaining mesenchyme de- 
velops into a loose tissue which contains 
almost all the cellular and intercellular 
elements occurring in the specialized types 
of connective tissue. This loose tissue packs 
the spaces between the organs and sur- 
rounds vascular lymphatic channels and 
nerve elements. It is a whitish “sticky” 
mesh, easily torn during dissection. Like 
a collapsed sponge, it contains innumerable 
minute cavities which can easily be filled 
artificially with liquid or air (the cellulae 
of the old anatomist) and which gave rise 
to the term areolar tissue. In brief, a 
fascia is a covering or enveloping mem- 
brane; areolar tissue is a packing or filling 
material. 

This study is based on the microscopy of 
twenty-two specimens, each consisting of 
the fundus, cervix, urethra, vagina, rectum, 
anal canal and perineal body removed en 
masse. Of these specimens, four were re- 
moved from fetal cadavers of four, six, 
eight and nine months of intra-uterine life, 
respectively; three specimens were re- 
moved from the cadavers of infants—six, 
twelve and nineteen months of age; the 
remaining fifteen specimens were removed 
from adult cadavers—twenty, twenty-four, 
twenty-five, thirty-one, thirty-four, thirty- 
seven, forty-one, two of forty-two, forty- 
three, forty-seven, sixty, sixty-two, sixty- 
seven and seventy-two years of age, 
respectively. Only the cadavers presenting 
no visible evidence of pelvic lesions were 
selected. Death was due in each instance to 
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an extragenital, extrapelvic lesion. One 
specimen was removed from the body of a 
twenty year old patient, who died during 
the third month of pregnancy from an 
“acute infectious hepatitis.” Specimens 
were placed in fixing fluids. In some instan- 


TABLE I 
SERIES OF SPECIMENS REMOVED FROM CADAVERS 


Case Age Color Cause of Death 


White 
White 
White 
White 
White 


4 mo. fetus 
6 mo. fetus 
8 mo. fetus 
9 mo. fetus 
6 mo. old 
infant 
12 mo. old 
infant 
19 mo. old 
infant 
20 yr. 


Atelectasis 
Atelectasis 
Atelectasis 
Subarachnoid hem. 
Bronchopneumonia 


White .| Unknown 


White Meningitis 


White 3 mo. preg- 
nant 
Nullipara 


Ac. inf. hepatitis 
White Rheumatic heart 
disease 
Stab wound 
Gun shot wound 
Poisoning 
Poisoning 
Pneumonectomy 
Bronchopneumonia 
Cerebral accident 
Bronchogenic ca. 
Unknown 
Heart disease 
Embolism 
Pulmonary T.B. 
Cirrhosis 


24 yr. 


Colored 
Colored 
White 
White 
White 
Colored 
Colored 
White 
White 
White 
White 
White 
White 


Nullipara 

Nullipara 

Multipara 

Multipara 

Nullipara 

Para. viii 
? 


25 yr. 
31 yr. 
34 yr. 
37 yr. 
41 yr. 
42 yr. 
42 yr. 
43 yr. 
47 yr. 
60 yr. 
62 yr. 
67 yr. 
72 yr. 


Nullipara 

Nullipara 

Multipara 
? 


Multipara 
Multipara 


ces, the urethral, vaginal and anorectal 
canals were packed with cotton. The rela- 
tionship of the vagina to the surrounding or- 
gans was maintained in all instances. Two 
specimens were embedded in paraffin and 
the remainder in celloidin. Some specimens 
were subjected to serial cross-sections; some 
toserial sagittal sections and others to both, 
after an accurate bisection. Each section 
was made so as to demonstrate all tissues 
intervening between, and including, the 
mucosa of the vagina and the mucosa of 
one or more adjacent organs, 1.e., all tissues 
between the mucosa of the vagina and that 
of the urethra; the vagina and the bladder; 
the vagina and the anal canal; the vagina 
and the rectum. The tissues were subjected 
to hematoxylin eosin, to Verhoff’s elastica 
stain and Van Gieson’s connective tissue 
stain. Approximately 1,200 slides were 
stained and studied. 
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MICROSCOPY 


For the purposes of clarity and brevity, 
some general features of the histology of 
the organs involved can be pointed out. 
The urethra and bladder are lined with 
transitional epithelium, only the urethral 
orifice having a variable amount of squa- 
mous epithelium. The vagina is lined with 
squamous epithelium. Neither the urethra 
nor the vagina has a true submucosa and 
the epithelium lies directly upon a sub- 
stantia propria. The rectal wall conforms to 
the usual description—mucosa, submucosa, 
inner circular and outer longitudinal mus- 
cular coats. The epithelium of the anorectal 
area covers the posterior surface of the 
perineal body. 


Specimen I. Four months’ fetus: (Case 1). 
This specimen consists of serial cross-sections 
of all the pelvic organs from the perineal body 
up to and including the bladder. The entire 
wall of the vagina is a tightly woven fibro- 
elastic-muscular structure. The substantia 
propria is connective tissue, moderately vascu- 
lar and rich in fine and coarse elastic fibers. 
The muscle which forms the. outer portion, 
consists of circular and longitudinal bundles 
and does not completely encircle the vagina. 
The muscle is heavier laterally and posteriorly 
in the mid-vagina; it is very inconspicuous 
anteriorly and becomes lost superiorly in the 
fibro-elastic vaginal wall at the fornices and 
inferiorly near the orifice. It is slightly vascular 
and rich in elastic fibers. The circular muscle 
fibers form a very thin distinct inner layer near 
the fornices and in the lower vagina. In the 
mid-vagina, the circular and _ longitudinal 
bundles intermingle; inner and outer layers are 
not distinct. No lymphatic tissue is found. 
There are a few glands near the external 
urethral orifice, but none are found in other 
regions. The urethral substantia propria is a 
dense, vascular, connective tissue rich in elastic 
fibers. The muscular wall consists of involun- 
tary circular fibers, not forming a solid wall but 
broken into strands by fibrous and elastic 
tissue. The upper urethra and vesical neck are 
enclosed by a circular muscle bundle, heavy 
anteriorly and thinning out laterally and 
posteriorly where it is intimately associated 
with the bladder muscle of the trigone and 
cannot be distinguished from it. Above the 
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base of the bladder the wall is of very loose 
texture with an abundance of loose areolar 
tissue separating the bundles in which are 
intermingled circular, longitudinal and oblique 
fibers. 

Summary. There is a complete fusion be- 
tween the urethra and vagina from the base 
of the bladder to the external urethral orifice. 
There is no line of demarcation between these 
two structures. Above the internal urethral 
orifice the bladder wall is separated from the 
upper vaginal wall by loose areolar tissue. 
Posteriorly, the rectal and vaginal walls are 
separated by a distinct zone of loose areolar 
tissue. (The perineal body is not included in 
these sections.) 

Specimen II. Six months’ fetus: (Case 2). 
One-half of the specimen is cut serially in 
sagittal section; one-half is cut serially in cross- 
section. The substantia propria of the vagina is 
a dense fibrous layer, moderately vascular and 
rich in elastic fibers. Near the vaginal orifice 
there is some oblique voluntary muscle in the 
outermost portion. The remainder ot the 
vaginal wall is involuntary muscle not arranged 
into distinct layers but forming a mesh-work of 
longitudinal and circular muscle fibers, elastic 
and connective tissue. There is a bare sugges- 
tion of a circular coat only in the lower one- 
third. The muscle of the mid-vagina is heavier 
posteriorly and laterally and becomes scanty 
anteriorly. At the level of the vaginal introitus 
and superiorly at the fornices the muscle be- 
comes lost in connective tissue. No lymphatic 
tissue is found. 

The urethral substantia propria is a dense 
vascular connective tissue rich in elastic fibers. 
There is an outer involuntary muscle, indis- 
tinctly circular and broken up by dense con- 
nective and elastic fibers. At the external 
meatus there is a fairly distinct small band of 
circular voluntary muscle. At the internal 
orifice is a distinct band of involuntary circular 
muscle which fits around the base of the 
bladder and upper urethra. Anteriorly, it is a 
heavy muscle and fades out into a much 
thinner muscle posteriorly. It fuses with the 
inner muscular coat of the bladder superiorly. 
At the level of the internal os the outer muscle 
layer of the bladder lies external to this muscle 
bundle. There are a few glands in the upper 
urethra lined by transitional epithelium. 

The perineal body consists largely of volun- 
tary muscle. The lowermost portion has 
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abundant loose areolar tissue, elastica and fat. 
In the upper portion it is much more compact 
and fuses tightly with the vaginal and anal 
walls. 

Summary. The urethrovaginal wall forms a 
solidly fused structure from the clitoris up to 
the base of the bladder where the bladder and 
vagina become separated by a loose, avascular, 
areolar zone. The vaginal and rectal walls are 
separated by a distinct areolar zone down to 
the apex of the perineal body, which fuses the 
lower vagina with the muscular coats of the 
anorectum. 

Specimen III. Eight months’ fetus: (Case 3). 
This specimen consists of serial cross-sections 
of all the pelvic organs from and including the 
perineal body and anal canal up to and includ- 
ing the bladder. The substantia propria of the 
vagina is a dense, moderately vascular con- 
nective tissue and elastica. The involuntary 
muscle wall has both longitudinal and circular 
bundles not distinctly separated into two 
layers, although the inner bundles are more 
frequently longitudinal than the outer, woven 
together by dense elastica and connective 
tissue fusing the vaginal wall into a solid struc- 
ture. The circular muscle fibers are most 
abundant in the middle third where they are 
more prominent laterally and posteriorly and 
scanty anteriorly. At the upper and lower ends 
all fibers are lost in fibro-elastic tissue. No 
lymphatic tissue is found. 

The urethra has a compact substantia propria 
rich in elastica and a circular layer of involun- 
tary muscle. At the base of the bladder there 
is an extremely heavy involuntary muscle 
separated into large bundles by compact con- 
nective tissue rich in elastica. 

Summary. The urethrovaginal wall forms a 
solid, compact structure from the external 
orifice to the base of the bladder. Just above 
the level of the internal urethral orifice there 
is a beginning line of separation by loose, 
avascular, areolar tissue. The vaginal and 
rectal walls are separated by a distinct loose 
areolar zone down to the apex of the perineal 
body, where they are tightly fused into a 
compact structure. 

Specimen IV. Full term fetus: (Case 4). The 
serial cross-sections of a specimen removed 
en masse consists of perineal body, anal canal, 
rectum, urethra, vagina, bladder, cervix and 
uterus. The substantia propria of the vagina is 
compact, connective tissue moderately vascular 
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and rich in elastica. The muscular wall is 
involuntary in type, arranged largely in circu- 
lar bands, some longitudinal or oblique, not 
separated into distinct layers. The lateral walls 
of the middle third are heavier thar. any other 
part and have a more distinct separation into 


inner circular and outer longitudinal layers. 
Posteriorly they are heavier than anteriorly. 
At the upper and lower extremes the muscle 
almost entirely disappears. The entire wall 
forms a compact structure fused by a dense 
connective tissue rich in elastica. No lymphatic 
tissue is found. 

The urethra has a vascular, compact sub- 
stantia propria of connective tissue and elastica 
and an outer circular involuntary muscle. The 
entire wall is fused together by dense connec- 
tive tissue and elastica. There are no glands. 
At the internal urethral orifice the musculature 
of the bladder, involuntary in type, consists of 
heavy bundles woven together by connective 
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tissue and elastica. The bladder wall above 
the base has heavy bands of involuntary muscle 
which run in various planes and which are 
separated by a fairly loose connective tissue. 

Summary. The urethrovaginal wall forms 
a solid compact structure from the external 
urethral orifice to the base of the bladder. A 
line of cleavage by areolar tissue between the 
base of the bladder and the vagina appears at 
the level of the fornix. The vaginal and rectal 
walls are separated by a distinct loose areolar 
avascular zone down to the anoperineal struc- 
ture where they are tightly fused. 

Specimen V. Six months’ infant: (Case 5). 
One-half of the specimen is cut sagittally and 
one-half in cross-section in serial blocks. The 
substantia propria of the vagina is a mcderately 
vascular, compact connective tissue rich in 
elastica. The muscle is involuntary and ar- 
ranged in mixed circular and longitudinal fibers. 
It is most prominent in the lateroposterior 
portions of the middle third; anteriorly, only 
scanty circular fibers are seen. The entire wall 
is fused into a solid structure by dense con- 
nective tissue and elastica. No lymphatic tissue 
is found. 

The urethra has a vascular connective tissue 
substantia propria rich in elastica and a well 
developed circular involuntary muscle. The 
entire structure is compact with dense con- 
nective and elastic tissue. In the portion nearest 
the bladder there is a distinct heavy muscle 
bundle surrounding it and the base of the 
bladder merging superiorly with the bladder 
musculature. This muscle is better developed in 
the anterior wall. In this same area, pos- 
teriorly, there is relatively more compact con- 
nective tissue. In the upper urethra there are 
a few straight gland-like structures. The 
bladder wall is composed of heavy involuntary 


PLATE IA. 
Fig. 1. (Case 3.) Cross section through lower vagina and. rectum including apex of perineal body, showing the 
tight fusion of the anorectal and vaginal wall (hematoxylin and eosin stain X 2.5). 
Fig. 1a. (Plate 1B.) A higher power view of the block outlined in Fig. 1 (hematoxylin and eosin stain). 
Fig. 2. (Case 3.) A cross section of lower urethra, vagina and rectum, showing a solid urethrovaginal wall and the 
line of cleavage by areolar tissue between vagina and rectum (hematoxylin and eosin stain X 2.5). 
Fig. 3. (Case 3.) Cross section through upper urethra, vagina and rectum, showing the fornices, tip of cervix and 
cul-de-sac of Douglas. The urethrovaginal wall shows complete integration making one solid structure (hematoxylin 
and eosin stain X 2.5). 
Fig. 3a. (Plate 18.) A higher power of block outline in Fig. 3 (hematoxylin and eosin stain). 
Fig. 4. (Case 3.) Cross section through trigone of bladder, cervix, lower uterine body and rectum. There is a fine 
line of cleavage between vagina and bladder which shows the urethra on one side just above the urethral mouth. 
Posteriorly is the cul-de-sac of Douglas (hematoxylin and eosin stain X 2.5). 
Fig. 5. (Case 2.) (Plate 1B.) A sagittal section slightly lateral to midline, through bladder, vagina, lower uterus and 
rectum, showing the line of cleavage anteriorly extending to upper vagina and a line of cleavage posteriorly between 
vagina and rectum. It also shows fusion of vaginal and urethral wall and both vaginal fornices (hematoxylin and 
eosin stain X 2.5). 
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PLateE 1B. Colored microphotographs corresponding to Plate 1A on page 392. 
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PLATE 2. (Case 5.) A sagittal midline section through bladder, urethra, uterus, vagina, rectum and 
upper portion of perineal body. Anteriorly the vesico-uterine fold reaches the level of the internal 
uterine os and an avascular zone of aerolar tissue separates the upper vagina from the bladder and 
urethra. The outer vesical musculature is loosely attached by areolar tissue, looser in texture than 
that separating the bladder and vagina. Posteriorly the rectum and vagina are separated by an 
avascular areolar zone down to the tip of the perineal body which fuses vagina and anorectum. The 
lower rectum is extremely thin and of loose texture and becomes increasingly stout at the higher 
levels (hematoxylin and eosin stain X 3). 
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PLaTE 3A. Colored microphotographs corresponding to Plate 3B on page 396. 


4 
| 
War 
~ 
3 
— 
2 
hy 
4 
4 
j 


396 American Journal of Surgery Ricci et al.—Vagina and Adjacent Organs 


muscle bundles separated by a moderately loose 
connective tissue. 

Summary. The urethrovaginal wall is a 
compact structure from the external urethral 
meatus to the base of the bladder. At this 
point, loose areolar tissue begins to separate 


PLATE 3B. 


the bladder from the vaginal wall. Posteriorly, 
the vaginal wall is separated from the rectum 
by an areolar zone down to the apex of the 
perineal body. Beyond this point, there is 
fusion of the wall of the anal canal and the 
outermost portion of the vaginal wall. 

Specimen VI. One vear infant: (Case 6). 
The sagittal section includes uterus, cervix, 
fornices, bladder and urethra. There is an 
areolar zone extending down from the vesico- 
vaginal fold between the bladder and the upper 
vagina approximately to the trigone. The 
bladder wall in this area has large bundles of 
involuntary muscle lying at different angles 
separated by a fairly compact connective and 
elastic tissue. 

Specimen VII. Nineteen months’ infant: 
(Case 7). The sagittal section includes the 
rectum, anorectal junction, upper portion of 
the perineal body, vagina, cervix, fornices, 
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bladder and upper portion of the urethro- 
vaginal wall. The substantia propria of the 
vagina is moderately vascular, compact, con- 
nective tissue rich in elastic fibers. The muscle 
has a variable arrangement. There is an inter- 
mingling of circular and longitudinal fibers so 
that they cannot be called inner and outer 
layers. In the anterior wall there are a few 
longitudinal and a few circular fibers. At the 
upper and lower ends the muscle is even 
scantier. The wall is fused into a compact 
structure by dense connective tissue rich in 
elastic fibers. No lymphatic tissue is found. 
The urethra has a vascular substantia propria 
rich in elastica and circular involuntary muscle 
fibers. Around the base of the bladder and inter- 
nal urethral orifice is a heavy involuntary muscle, 
mainly longitudinal. Anteriorly, it is intimately 
associated with the inner muscle layers of the 
bladder. Posteriorly, it is a continuation of 
the outer Jongitudinal layer of the bladder wall. 
The urethra is a compact, solid structure. 
Summary. The urethrovaginal wall is a 
compact structure of fibromuscular elastic 
tissue. There is a line of separation by areolar 
tissue lying between the vagina at the fornix 
and the adjacent bladder wall. A loose areolar 
zone separates the rectum from the vagina 
down to the apex of the perineal body. Beyond 
this point, in the anorectal area, there is fusion 
between vagina and anal canal. 
Specimen VIII. Twenty years: (Case 8). 
This patient was three months pregnant and 
had miscarried about twenty-four hours before 
death. Specimen consists of (1) sagittal section 
including bladder, internal urethral orifice, 
upper urethra, urethrovaginal wall; (2) cross-sec- 
tion through base of bladder and anterior fornix; 
(3) sagittal section of lower vaginal and rectal 
walls down to upper portion of perineal body; 
(4) sagittal section through uterovesical fold. 
The substantia propria of the vagina Is con- 
nective tissue moderately vascular, rich in 
elastic fibers. The muscle coats are distinct 
and are mainly longitudinal, extending well up 
toward the fornices. At the level of the fornix 


PLATE 3B. 
Fig. 1. (Case 8.) A sagittal section through base of bladder, upper urethra and upper vaginal wall, showing a 
beginning line of cleavage between base of bladder and the tight fusion between the urethrovaginal wall (hematoxy- 
lin and eosin stain 3). 
Fig. 2. (Case 10.) A sagittal section through the upper vesico-urethrovaginal wall at a corresponding level to Fig. 1, 
showing an unusually deep line of cleavage (hematoxylin and eosin stain X 2). ; 
Fig. 3. (Case 8.) A cross section of upper urethrovaginal wall just below the internal urethral orifice, showing the 
compact fusion (hematoxylin and eosin stain X 3). 
Fig. 4. (Case 8.) A sagittal section through the perineal body showing the fusion between lower vagina and anorectal 
wall and the avascular areolar zone separating the rectum and the vagina. The rectal muscular wall is exceedingly 
thin (hematoxylin and eosin stain X 3). 
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there are numerous circular fibers. In the 
middle third there are some isolated circular 
muscle bundles. The muscle throughout all 
areas of the vagina seems distinctly hyper- 
trophied. This hypertrophy may be due to the 
pregnant state. No lymphatic tissue is found. 

The urethra has a vascular substantia propria 
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body. In the upper portion near the anterior 
fornix circular bundles of muscle are abundant 
and there is some separation in this area into 
inner circular and outer longitudinal layers. 
There is no lymphoid tissue. The wall is a com- 
pact structure with dense connective tissue and 
elastic fibers fusing the muscle bundles. 


rich in elastica and a circular, involuntary 
muscle. The entire structure fuses into a com- 
pact tissue. In the upper urethra and the base 
of the bladder there is a heavy mass of circular 
bundles of involuntary muscle enclosing the 
region. Anteriorly it is much heavier in struc- 
ture than posteriorly, where there is abundant 
fibrous tissue. No glands are found. 

Summary. The urethrovaginal wall forms 
one compact structure with no line of cleavage. 
The separation between the bladder and the 
vagina is by loose areolar tissue lying beneath 
the uterovesical fold, extending down to the 
base of the bladder. The posterior vaginal wall 
is separated from the rectal wall by loose 
areolar tissue extending to the apex of the 
perineal body. Beyond this point, there is tight 
fusion between the anal wall and the outermost 
portion of the vagina. 

Specimen IX. Twenty-four years: (Case 9). 
The specimen is cut (1) in serial sagittal sec- 
tions, including external urethral orifice, ure- 
thra, urethrovaginal wall and internal urethral 
orifice into the base of the bladder; (2) sagittal 
section of rectovaginal wall including perineal 
body. 

The substantia propria of the vagina is com- 
pact connective tissue, moderately vascular 
and rich in elastic fibers. The muscle is in- 
voluntary in type and mainly longitudinal with 
oblique fibers more abundant in the lower 
one-third of the posterior wall near the perineal 
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The urethra has a vascular substantia propria 
and an outer circular involuntary muscle. The 
musculature is densely fused together by con- 
nective tissue with elastic fibers. Near the 
external orifice are some short tubular glands 
not found in the upper areas. In the upper 
portion and at the base of the bladder is a 
compact circular muscle merging with the 
bladder wall. It is heavier in the anterior wall; 
in the posterior, it merges with dense fibro- 
elastic tissue. 

Summary. The anterior vaginal wall is 


PLATES 4A and 4a. 
Fig. 1. (Case 4.) A cross section of lowermost part of vagina, perineal body and anorectum, showing the tight 
fusion of vagina and anorectum by the perineal body (hematoxylin and eosin stain X 2). 
Fig. 2. (Case 4.) Cross section at a slightly higher level through urethra, vagina and apex of perineal body, showing 
compact urethrovaginal wall and fusion between vagina and anorectum (hematoxylin and eosin stain X 2). 
Fig. 2a. (Plate 48.) Higher power of urethrovaginal wall blocked out in Fig. 2 (hematoxylin and eosin stain). 
Fig. 2b. Higher power of vagino-anorectal wall blocked out in Fig. 2, showing fusion at tip of perineal body (hema- 
toxylin and eosin stain). 
Fig. 3. (Case 4.) Cross section through upper urethra, vagina and rectum, showing a solid urethrovaginal wall and a 
line of cleavage between vagina and rectum, below the cul-de-sac of Douglas (hematoxylin and eosin stain X 2). 
Fig. 3a. (Plate 48.) A higher power view of urethro-vaginal wall blocked out in Fig. 3, showing the tight fusion and 
almost complete absence of vaginal musculature (hematoxylin and eosin stain). 
Fig. 3b. (Plate 48.) A higher power view of posterior vaginal and rectal walls blocked out in Fig. 3, showing an 
avascular zone of cleavage (hematoxylin and eosin stain). 
Fig. 4. (Case 4.) A cross section through the bladder just above the internal urethral orifice, the vagina and the 
rectum. There is a beginning line of cleavage between bladder and vagina directly in the midline. Posteriorly, 
the cleft is the lowermost tip of the cul-de-sac of Douglas (hematoxylin and eosin stain X 4). 
Fig. 5. (Case 4.) A cross section at a slightly higher level through bladder, fornices, cervix and rectum. There is a 
wide separation anteriorly by avuscular areolar tissue, Posteriorly is the cul-de-sac (hematoxylin and eosin stain X 4), 
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Pate 4B. Microphotographs corresponding to Plate 4a on page 397. 
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PiaTe 5B. Microphotographs corresponding to Plate 54 on page 397. 
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external urethral orifice to the base of the 
bladder. At this point, there is a loose areolar 
zone separating the bladder from the upper 
vagina and cervix. The posterior vaginal wall 
and the rectum are separated by loose areolar 
tissue down to the apex of the perineal body 


PLATE 6a. 


which fuses the outer end of the vaginal and 
anorectal walls tightly together. 

Specimen X. Twenty-five years: (Case 10). 
The specimen is cut (1) in sagittal section 
lateral to the midline including cervix, vagina 
and bladder; (2) sagittal section of upper half 
of urethra and vaginal walls into base of 
bladder; (3) sagittal section of rectovaginal 
wall including perineal body. The substantia 
propria of the vagina is a compact connective 
tissue and rich in elastic fibers. The muscle is 
involuntary and mainly longitudinal with some 
oblique fibers lying toward the substantia 
propria. The muscle is heavier in the middle 
third and becomes scantier at both ends. No 
lymphatic tissue is found. 

The substantia propria of the urethra is com- 
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pact and rich in elastic fibers and vessels. The 
muscle is involuntary and circular. In the lower 
one-third are tubular glands; none are found 
at the upper levels. Extending down from the 
outer muscle layer of the bladder, is a pro- 
jection of longitudinal bundles lying parallel 
to the urethra and extending about one-half 
of its distance. The muscle in the upper urethra 
near the internal orifice and the base of the 
bladder consists of both involuntary and volun- 
tary fibers. The urethral wall is a compact 
structure, its components held together by 
dense connective tissue with elastica. 

Summary. The urethrovaginal wall forms a 
solid structure from the external urethral 
meatus to the base of the bladder. From this 
point to the level of the anterior fornix the 
walls of the bladder and vagina become sepa- 
rated by loose areolar tissue. The posterior 
vaginal wall is separated from the rectal wall 
by a zone of loose areolar tissue down to the 
apex of the perineal body. Beyond this point, 
the perineal body fuses both walls tightly 
together. 

Specimen XI. Thirty-one years: (Case 11). 
The specimen is cut (1) in serial sagittal sec- 
tions including the entire urethra from the 
external orifice through the internal orifice, and 
anterior vaginal wall; (2) sagittal sections in- 
cluding bladder, anterior vaginal wall and 
cervix; (3) sagittal sections including recto- 
vaginal wall and perineal body; (4) cross-section 
through lateral mid-vagina into paravaginal 
tissues; (5) parametrium at the level of the 
cervix. 

The substantia propria of the vagina is com- 
pact connective tissue rich in elastic fibers. 
The muscle is involuntary. In the mid-anterior 
wall the muscle fibers are chiefly longitudinal 
with some oblique fibers. Laterally, the muscle 
appears somewhat scanty with both longi- 
tudinal and circular fibers. Posteriorly, it 
appears mainly longitudinal with some oblique 


PLATE 6a. 
Fig. 1. (Case 11.) A longitudinal section of the urethrovaginal wall from base of bladder to the external orifices, 
showing the tight fusion (hematoxylin and eosin stain X 4). : ; 
Fig. 2. (Case 12.) A sagittal section through internal urethral orifice, upper urethra and vagina, showing a line of 
separation extending down to the upper urethra (hematoxylin and eosin stain X 4). 
Fig. 3. (Case 11.) A sagittal section through the perineal body, showing the tight fusion between the wall of the 
vagina and anal canal musculature; above this is the wall of the vagina and wall of rectum with beginning separa- 
tion of these two structures (avascular space); (hematoxylin and eosin stain X 2). 
Fig. 3a. (Plate 68.) Higher power through the blocked out area of the perineal body in Fig. 3 on the left (hematoxy- 
lin and eosin stain). ; 
Fig. 3b. (Plate 6s.) A higher power through the mid-rectovaginal wall at the area blocked out in Fig. 3 on the right 
(hematoxylin and eosin stain). 
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PLaTE 6B. Microphotographs corresponding to Plate 6a on page 400. 
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fibers. In the upper and lower thirds the muscle 
becomes much less distinct and is lost in the 
fibro-elastic tissue. There is no definite sepa- 
ration into inner and outer muscle coats. The 
wall is fused into one dense structure by com- 
pact connective tissue rich in elastic fibers. 
No lymphatic tissue is found. 


The urethral substantia propria is compact 
connective tissue, vascular and rich in elastic 
fibers. The muscle is involuntary and mainly 
circular. Near the external orifice the muscle 
becomes scantier. At the region of the internal 
orifice there is a circular group of involuntary 
muscle bundles which are heavy anteriorly and 
become interwoven with the bladder muscles. 
Posteriorly, these bundles enclose the base of 
the bladder and the upper urethra. Voluntary 
muscle is not found. The glands are tubulo- 
alveolar and are found at the external orifice 
only. The wall forms a compact structure. Its 
components are held together by compact con- 
nective tissue rich in elastic fibers. 
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Summary. The anterior vaginal and ure- 
thral walls form one compact structure from 
the external urethral orifice to the base of the 
bladder. The bladder and the cervicovaginal 
region are separated by a loose areolar zone. 
The posterior vaginal wall is separated from 
the rectum by loose areolar tissue down to the 
apex of the perineal body. Beyond this point, 
the wall of the anal canal and the outermost 
wall of the vagina are completely fused 
together. 

Specimen XII. Thirty-four years: (Case 12). 
The specimen is cut (1) in sagittal section 
including urethra, vagina and bladder wall; 
(2) sagittal section including rectovaginal wall 
and the perineal body. The vagina has a 
moderately vascular, compact, connective tissue 
substantia propria, rich in elastica. The upper 
vaginal wall anteriorly has a compact fibrous 
layer with very few strands of muscle. Pos- 
teriorly above the perineal body, the wall is 
thicker but similar in nature. There is no 
lymphatic tissue. 

The urethra has a compact, vascular sub- 
stantia propria and involuntary muscle which 
is mainly circular and oblique. It is separated 
into muscle bundles by compact connective 
tissue and elastic fibers. There are a few fibers 
of voluntary muscle intimately integrated with 
the involuntary fibers. There are no glands. 
There is a dense lymphocytic and plasmacytic 
infiltration of the bladder wall. 

Summary. The urethra down to the base 
of the bladder is tightly fused with the upper 
vagina. Just above this level there is a sepa- 
ration of the bladder from the vagina by 
avascular, loose, areolar tissue. The vaginal 
and rectal walls are separated by loose, areolar 
tissue. Fusion occurs by means of the perineal 
body. 

Specimen XIII. Thirty-seven years: (Case 
13). The specimen is cut (1) In cross-section, 
including the vagina and bladder; (2) sagittal 


PLATE 7A. 
Fig. 1. (Case 18.) A sagittal section through the urethorvaginal wall to the external orifices of the urethra and 
vagina showing its compact structure (hematoxylin and eosin stain X 2.5). 
Fig. 2 is the same as Fig. 1, showing the rich elastic component (Verhoeff stain X 2.5). 
Fig. 3. (Case 16.) A sagittal section through the perineal body, showing the tight fusion of vaginal and anal canal 
musculature; below is the thin wall rectum and the separation between it and the vagina, and the rich elastica 
(Verhoeff stain X 2). 
Fic. 4. (Case 14.) A sagittal section through the anterior fornix and bladder, showing the avascular areolar zone of 
separation between bladder and upper vagina. The bladder wall is of very loose texture (hematoxylin and eosin 
stain X 3). 
Fig. 5. (Case 16.) A sagittal section through the posterior fornix and rectum showing the cul-de-sac perioneal fold 
reflected from cervix tip of vaginal wall on to the rectum. Between the upper vaginal wall and rectum is a wide 
area of separation (avascular space). The vaginal and cervical walls are fibrous with scanty elastic (Verhoeff stain 
X 2). 
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PiaTeE 7B. Microphotographs corresponding to Plate 7A on page 402. 
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section, including the vagina and rectum. The 
vagina has a vascular, compact substantia 
propria rich in elastic fibers and an outer wall 
of dense connective tissue with elastic fibers 
carrying numerous large arteries and veins. 
It is fused into one solid structure. The pos- 


PLaTE 8a. 


terior inferior vaginal wall has a vascular, 
compact substantia propria with abundant 
elastic fibers and an outer compact, connective 
tissue carrying large veins and arteries. Muscu- 
lar tissue is extremely scanty. 

The bladder at the base has abundant in- 
voluntary muscle separated into bundles by 
wide fibro-elastic tissue. Voluntary fibers are 
not found. Beneath the epithelium is a fairly 
dense mixed cell inflammatory reaction. 

Summary. The vagina and the base of the 
bladder are tightly fused by dense fibrous 
tissue. The inferior posterior vaginal wall is 
separated from the rectum by a loose avascular 
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tissue down to the apex of the perineal body. 
At this point, the vaginal wall and the anal 
wall become tightly fused. 

Specimen XIV. Forty-one years: (Case 14). 
The specimen is cut (1) in sagittal section 
including cervix, anterior fornix and bladder; 
(2) sagittal section including cervix, posterior 
fornix, cul-de-sac and rectum. The vaginal wall 
has a vascular, compact substantia pr pria and 
externally scanty involuntary muscle, mainly 
longitudinal and intermingled with some ob- 
lique and a few circular bundles at the level 
of the bladder wall. Above the trigone the 
muscle becomes lost in a dense fibrous tissue 
in the cervical region. The vaginal wall of the 
posterior fornix is similar in structure. 

The posterior wall of the bladder above the 
trigone has a moderately compact substantia 
propria. The muscular wall consists of bundles 
in various planes. The innermost are composed 
of small, rather circular and oblique bundles 
lying in a fairly compact fibro-elastic tissue. 
More externally, the bundles are in widely 
separated layers lying in extremely loose 
areolar tissue with abundant elastic fibers. The 
bladder wall in this area is extremely loose and 
aerolar tissue widely separates its muscular 
fibers more so than it separates the two 
organs. 

Summary. The bladder is separated from 
the cervicovaginal wall by a loose, thin, 
avascular areolar tissue. The vagina is sepa- 
rated from the rectum by a wide zone of loose 
areolar tissue. Somewhat lateral to the midline 
it carries a few heavy walled vessels. 

Specimen XV. Forty-two years: (Case 15). 
The specimen is cut (1) in sagittal section 
including urethra, urethrovaginal wall and base 
of bladder; (2) sagittal section including cervix, 
bladder and rectum. 

The vagina has a compact fibro-elastic sub- 
stantia propria. The muscle is moderately well 


PLaTE 8a. 
Fig. 1. (Case 22.) A sagittal section through the vesico-urethrovaginal wall showing a compact structure and a 
line of cleavage between base of bladder and upper vagina (hematoxylin and eosin stain X 2.) 
Fig. 2. A sagittal section through base of bladder and upper urethra and upper vaginal wall, showing the rich 
elastica and line of cleavage (Verhoeff stain X 2). 
Fig. 3. (Case 19.) A sagittal section through bladder, uterovesical fold and anterior fornix lateral to the midline, 
showing the narrow avascular areolar zone separating bladder and vagina (Verhoeff stain X 2). 
Fig. 4. (Case 19.) A sxgittal section through the cul-de-sac of Douglas, the posterior fornix and the rectum, showing 
the loose avascular areolar zone separating vagina and rectum in the cul-de-sac area (Verhoeff and stain X 2). 
Fig. 5. (Case 19.) A sagittal section through the perineal body, showing a high point of fusion with the rectum and 
a low point of fusion with the vagina, an unusual variation; the perineal body is rich in elastica (Verhoeff stain 
X 2). 
Fig. 6. (Case 22.) A sagittal section through the perineal body, showing the tight fusion between the vagina and 
anorectal musculature (hematoxylin and eosin stain X 1.5). 
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Pate 8s. Microphotographs corresponding to Plate 8a on page 404. 
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developed and consists of a network of longi- 
tudinal and oblique fibers. Near the fornices 
the muscular elements become lost in a dense 
fibro-elastic tissue. The wall of the vagina is 
fused into a compact structure by dense con- 
nective tissue and elastic fibers and is poorly 
vascularized. There is no lymphatic tissue. 

The urethra has a poorly vascular fibro- 
elastic substantia propria and a circular layer 
of involuntary muscle. There is a stout group 
of circular bundles of involuntary muscle en- 
closing the upper urethra and the base of the 
bladder. The bundles are larger on the anterior 
wall and somewhat smaller on the posterior 
wall. They are firmly bound together by fibro- 
elastic tissue and merge with the muscular 
coats of the bladder. 

Summary. The urethrovaginal wall is fused 
into a solid structure by dense connective 
tissue and elastic fibers. There is an avascular, 
areolar zone separating the bladder wall from 
the cervicovaginal wall. The rectum is sepa- 
rated from the cervicovaginal wall by a loose 
areolar zone. 

Specimen XVI. Forty-two years: (Case 16). 
The specimen is cut (1) in sagittal serial sec- 
tion, including entire urethra, base of bladder 
and urethrovaginal wall; (2) sagittal serial 
section, including anterior vaginal wall, anterior 
fornix, cervix and bladder; (3) sagittal section 
of perineal body including the lower half of 
the vagina; (4) sagittal section of cervix, pos- 
terior fornix, posterior vaginal wall, cul-de-sac 
and anterior rectal wall. 

The vagina has a compact substantia propria 
with abundant dense connective tissue and 
elastica and a few moderately large vessels. In 
the outer portion there are some strands of 
muscle fibers without a definite pattern con- 
sisting of longitudinal, oblique and circular 
fibers held together by compact fibro-elastic 
tissue. At the fornices the muscle becomes even 
scantier where it is lost in the compact fibro- 
elastic wall of the cervix. 

The urethra has a compact substantia propria 
and circular involuntary muscle bundles, all 
held in a compact fibro-elastic tissue. At the 
base of the bladder there is a mass of stout 
circular involuntary muscle bundles surround- 
ing the base of the bladder and upper urethra. 
It is somewhat heavier anteriorly than pos- 
teriorly. It forms the muscular coat of the floor 
of the bladder. On the posterior wall there is a 
muscle sheet which continues down from the 
outer layer of bladder muscle with fibers run- 
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ning parallel to the floor of the bladder and 
extending down to the upper urethra outside 
of the circular muscle. There are tubulo- 
alveolar glands at the mouth in the anterior 
and posterior walls. 

Summary. The urethrovaginal wall is one 
compact structure woven together by dense 
connective tissue and elastic fibers from the 
meatus to the base of the bladder. There is a 
loose areolar avascular zone separating the 
bladder from the cervicovaginal wall down to 
the base of the bladder. The posterior vaginal 
wall and the rectum are separated by a loose 
avascular areolar zone down to the apex of the 
perineal body. Beyond this point, the wall of 
the anal canal fuses with the wall of the 
vagina. 

Specumen XVII. Forty-three years: (Case 
17). The specimen is cut (1) in cross-section of 
the mid-urethra including the urethrovaginal 
wall; (2) sagittal section of the upper urethro- 
vaginal wall, base of bladder, upper vaginal 
wall, uterovesical fold and cervix; (3) cross- 
section of upper vaginal and rectal walls just 
below Pouch of Douglas; (4) cross-section 
immediately above number (3) and including 
the pouch of Douglas. . 

The vagina has a moderately vascular sub- 
stantia propria rich in elastic fibers. The muscle 
fibers, involuntary in type, are mainly oblique 
and longitudinal. They are woven together by 
a dense connective tissue and elastica. At the 
mid-vagina the muscle fibers of the lateral 
walls are heavier than they are anteriorly or 
posteriorly. The wall is formed into a compact 
structure by dense connective tissue and 
abundant elastica. In the upper portions near 
the fornices, the muscle becomes scanty. No 
lymphatic tissue is present. 

The substantia propria of the urethra is com- 
pact and rich in elastic fibers. Circular in- 
voluntary muscle fibers completely enclose the 
urethra. The entire wall is woven together 
firmly by dense connective tissue and elastic 
fibers. 

Summary. The urethrovaginal wall forms 
one compact structure interwoven by con- 
nective tissue and elastic fibers. There is a 
loose, avascular, areolar zone separating the 
bladder from the anterior fornix down into the 
base of the bladder. The vaginal and rectal 
walls are separated by a loose, avascular, 
areolar zone. 

Specimen XVIII. Forty-seven years: (Case 
18). The specimen is cut (1) in serial sagittal 
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sections of entire urethra up to and including 
internal urethral orifice; (2) sagittal section of 
perineal body and lower vagina; (3) cross- 
section of base of bladder, vaginal wall and 
cervix. The vagina has a compact substantia 
propria rich in elastic fibers with some bundles 
of involuntary muscle not arranged in a definite 
pattern but which are partly longitudinal and 
partly oblique or circular. The muscle of the 
mid-portion is slightly more prominent than at 
either end where it becomes lost in fibro-elastic 
tissue. The wall is formed into one compact 
structure by a network of dense connective 
tissue rich in elastic fibers. No lymphatic tissue 
is found. 

The urethra has a substantia propria rich in 
elastic fibers and circular bundles of involun- 
tary muscle. At the vesical neck there is a 
distinct group of circular involuntary muscle 
which encloses the base of the bladder and the 
upper one-third of the urethra. It is heavier 
on the anterior wall. There are tubulo-alveolar 
glands in the lower one-third of the urethra 
in the urethrovaginal wall. The urethra forms 
a compact structure by interweaving of all 
layers with connective tissue and elastic fibers. 

Summary. The urethrovaginal wall is one 
completely fused structure bound together by 
dense connective tissue and elastic fibers from 
the meatus to the base of the bladder. There 
is a loose, avascular, areolar zone separating 
the bladder wall from the cervicovaginal wall. 
Posteriorly, there is a loose, avascular, areolar 
zone separating the vagina from the rectal 
wall down to the apex of the perineal body. 
Beyond this point, the wall of the anal canal 
is completely fused with the vagina. 

Specimen XIX. Sixty years: (Case 19). The 
specimen is cut sagittally in serial blocks, 
including (1) vaginal wall into the base of the 
bladder; (2) vesico-uterine fold, bladder and 
anterior vaginal wall; (3) lower vaginal and 
rectal walls and perineal body; (4) cervix, 
posterior fornix, pouch of Douglas and rectal 
wall. 

The vagina has a substantia propria with 
abundant elastic fibers and externally a very 
scanty amount of involuntary muscle buried 
in fibro-elastic tissue. The muscle strands are 
small and mainly Jongitudinal. They are scanty 
at upper and lower ends where they become 
lost in fibro-elastic tissue. The vaginal wall 
forms one compact structure. No lymphatic 
tissue is found. 

The urethra has a fibro-elastic substantia 
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propria. and a circular involuntary muscle. 
Glands are not found. There is a mass of 
circular involuntary muscle fibers enclosing the 
upper urethra and the neck of the bladder, 
about as heavy anteriorly as posteriorly. 
Posteriorly, there is also a prolongation of the 
outer longitudinal vesical muscle into the 
external surfaces of the circular mass. 

Summary. Beneath the vesicocervical fold 
is a narrow avascular areolar tissue which 
separates the bladder from the upper vagina 
approximately to the level of the internal 
urethral orifice. The vagina and rectum are 
separated by a loose avascular zone down to the 
apex of the perineal body, where tight fusion 
occurs between perineal body and rectum. 
Anteriorly the areolar zone extends a greater 
distance before fusion finally occurs. 

Specimen XX. Sixty-two years: (Case 20). 
This specimen consists of serial cross-sections 
of the urethrovaginal wall. No glands were 
seen in the vagina and urethra. The substantia 
propria of the urethra is compact and rich in 
elastica; the muscle bundles are circular. The 
entire wall is fused to the anterior vaginal wall 
by a compact weaving of dense connective and 
elastic tissue. 

Specimen XXI. Sixty-seven years: (Case 
21). This specimen was cut in serial sagittal 
sections of (1) upper urethra, vagina and inter- 
nal urethral orifice; (2) base of bladder and 
vagina; (3) anterior fornix and cervix. The 
vagina has substantia propria rich in elastica 
and some involuntary muscle bundles. The 
muscle runs mainly longitudinally, but is intef- 
spersed with oblique and circular bands. The 
circular bands are small in size. Superiorly in 
the anterior wall the muscle extends well up 
towards the anterior fornix, where it becomes 
lost in a dense fibro-elastic structure at the 
cervicovaginal junction. In the posterior fornix 
the wall is densely fibrous with abundant elastic 
fibers and is devoid of muscle. The entire wall 
is tightly bound together into one solid struc- 
ture by interlacing bands of connective tissue 
rich in elastic fibers. The vesicovaginal fold 
reaches the level of the anterior fornix. No 
lymphatic tissue is found. 

The urethra has a compact substantia pro- 
pria. At the vesical neck there are circular 
bundles of involuntary muscle which surround 
the floor of the bladder and upper urethra. This 
muscle is prominent on the anterior wall but 
becomes much scantier in the posterior wall 
where it is interwoven with dense fibro-elastic 
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tissue. Interspersed with the circular muscle in 
this region are some longitudinal fibers. No 
voluntary muscle fibers are seen. 

Summary. The urethrovaginal wall forms 
one compact structure interwoven by dense 
fibrous bands of connective tissue and elastic 
fibers. There is a loose avascular areolar zone 
separating the bladder from the vagina down 
to the base of the bladder. 

Specimen XXII. Seventy-two years: (Case 
22). The specimen is cut (1) in serial sagittal 
sections of urethra, vagina and base of bladder; 
(2) sagittal section of perineal body. The vagina 
has a substantia propria with abundant elastic 
fibers and scanty involuntary muscle. The 
muscle fibers run mainly longitudinally. In- 
feriorly, they become lost in the perineal body. 
The vaginal wall forms one compact structure. 
No lymphoid tissue is found. The urethra has a 
fibro-elastic substantia propria. The muscle is 
involuntary in type and consists of circular 
bundles bound together by dense connective 
tissue and elastic fibers. At the internal urethral 
mouth is a mass of circular bundles of involun- 
tary muscle enclosing the upper urethra and 
the floor of the bladder, stouter in the anterior 
wall than in the posterior. No voluntary fibers 
are seen. 

Summary. There is a tight fusion between 
the urethra and the anterior vaginal wall 
through the entire length of the urethra up to 
the trigone of the bladder. Slightly above the 
level of the internal urethral orifice there is a 
narrow zone of areolar tissue separating the 
base of the bladder from the upper vagina. 
The perineal body fuses the anal and vaginal 
walls. There is a narrow areolar zone lying 
between the rectum and the vagina from the 
peritoneal reflection to the apex of the perineal 


body. 


RESUME OF MICROSCOPY 


The vaginal wall is a compact fibro-mus- 
cular-elastic structure. The muscular com- 
ponent has a consistently uniform pattern 
with a few variations at certain age periods. 
The fibers are chiefly longitudinal, inter- 
spersed with a variable number of circular 
and oblique fibers; but they do not form 
distinct muscular coats. They are most 
abundant in the middle third of the organ 
and are most prominent in the posterior and 
lateral portions. Anteriorly, they become 
lost in the urethrovaginal wall, In the 
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fetus and infant there is a distinct, 
narrow, circular muscle at the level of 
the fornices; in the adults this is absent, 
except during pregnancy, when the 
entire musculature undergoes hyper- 
trophy. In the non-pregnant adult organ, 
the muscular component at the introitus 
and fornices is scanty and lost in the 
fibro-elastic wall. In old age the muscle 
becomes atrophic and the vaginal wall is 
mainly a fibro-elastic structure. 

The anterior vaginal wall is tightly fused 
with the urethra from the base of the 
trigone to the external urethral orifice. It 
forms a compact urethrovaginal wall com- 
pletely integrated into one solid structure 
by interweaving connective tissue and 
elastica. Interweaving is so intimate that 
it is difficult to distinguish the muscular 
component of the vagina from that of the 
urethra. The upper urethra and the trigo- 
nal area of the bladder are surrounded by a 
muscular coat of variable arrangement. 
The trigonal area of the bladder and upper 
vagina still remain tightly fused. The 
cleavage plane between bladder and vagina 
is packed with loose areolar tissue. The 
lowermost point of the vesico-uterine fold 
usually reaches the level of a plane passed 
between the interureteral ridge and upper 
vagina at the fornix. Rarely, it extends 
beneath the trigone as far as the internal 
urethral orifice. 

The vagina has a less complex relation- 
ship to its surrounding organs posteriorly 
than anteriorly. A line of cleavage between 
vagina and rectum by loose avascular 
areolar tissue extends from the pouch of 
Douglas to the apex of the perineal body. 
The perineal body tightly fuses the vaginal 
wall to the muscular coats of the lowermost 
rectum and anus. Very occasionally, the 
separation is uneven and extends further 
down on the vaginal side than on the rectal 
side. The anorectal mucosa is attached 
loosely to its submucosa. It is worthy of 
note that the rectum has an extremely 
thin muscular wall of very loose tex- 
ture. Its muscular “‘coat”” becomes much 
“stouter” as it approaches the rectosig- 
moid junction, 
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CONCLUSIONS 


Specimens consisting of the perineal 
body, anal canal, rectum, vagina, urethra, 
bladder, cervix and fundus were removed 
en masse from twenty-two cadavers: four 
fetus, three infants and fifteen adults. 
After fixation, some of these specimens 
were subjected to serial cross-sections, 
some to serial sagittal sections and others 
to both, following an accurate longitudinal 
bisection. ‘1 he purpose of the investigation 
has been to demonstrate microscopically 
all the tissues between the mucosa of the 
vagina throughout its entire length and the 
mucosa of all the juxtaposed organs such 
as the anal canal, the rectum, the urethra 
and the bladder. Further, this investiga- 
tion has as its purpose to prove or dis- 
prove the presence of a fascia variously 
designated, isolated and utilized for re- 
construction of the relaxed, sagging and 
sacculating anterior and posterior vaginal 
walls. As a basis for discussion and classifi- 
cation of tissues, a fascia is considered a 
sheet of compact connective tissue of 
variable thickness, completely devoid of 
muscle substance and possessing tensile 
strength for supportive and reconstructive 
purposes. 

1. There is a complete fusion of the 
fibro-muscular-elastic wall of the vagina 
and the juxtaposed wall of the urethra 
throughout its entire length, from the 
external urethral orifice to the trigone of 
the bladder. These two walls are closely 
integrated by interweaving strands of 
collagenous connective tissue and elastic 
fibers. No line of separation is present. 
But the portion closer to the urethral canal 
is more vascular than the portion closer 
to the vaginal canal. Between the urethra 
and the vagina there is neither cleavage 
plane, areolar zone, nor any substance 
remotely resembling a sheet-like structure 
of compact connective tissue, i.e., a fascia. 

2. There is a definite line of separation, 
a cleavage plane, an areolar zone between 
the anterior vaginal wall and the juxta- 
posed wall of the bladder from the vesico- 
uterine fold to the trigone. This line 
of separation is marked by the presence of 
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loose shreds of areolar fibers. There is no 
substance between the bladder and the 
anterior vaginal wall which in any way 
resembles a sheet-like structure of com- 
pact connective tissue, i.e., a fascia. 

3. There is a complete fusion of the fibro- 
muscular-elastic structure of the outer- 
most vaginal wall as it comes in contact 
with the short perineo-anal canal. The 
point of fusion ends approximately where 
the anal canal continues as the rectum. 
Eetween this portion of the vagina and 
the perineo-anal canal there is no cleavage 
plane, no areolar zone, no substance which 
in any way resembles a sheet-like structure 
of compact connective tissue, I.e., a fascia. 

4. There is a definite line of separation, 
a cleavage plane, an areolar zone between 
the posterior vaginal wall and the juxta- 
posed rectal wall, beginning approximately 
at the anorectal junction, ending where the 
rectum comes in contact with the cul-de- 
sac peritoneal reflection. The separation of 
these two organs is marked by the presence 
of loose shreds of areolar fibers. Between 
the posterior vaginal wall and the rectum, 
there is no substance which in any way 
resembles a sheet-like structure of compact 
connective tissue, i.e., a fascia. 

5. The vaginal wall is a fibro-elastic mus- 
cular structure with abundant connective 
tissue fibers. The muscular fibers are not 
separated into two distinct layers of inner 
circular and outer longitudinal, but con- 
sist of circular and longitudinal fibers of 
irregular distribution. It is only in the 
mid-portion of the vagina that the circular 
fibers give a suggestive pattern of a definite 
arrangement. In the same location both cir- 
cular and longitudinal fibers are “stouter,”’ 
particularly m the lateral and posterior 
portions. These muscle fibers become lost 
in that portion of the vaginal wall forming 
the fornices and the cervix. Inferiorly, they 
also become lost around the introitus of the 
vagina and perineal body. The vascular 
components of the vaginal wall are abun- 
dant in the mid-portion and in the lateral 
portions of the vagina. 

6. The mucosa of the anorectum is 
loosely attached by its submucosa; the 
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muscles at the anorectal junction are 
intimately integrated into the perineal 
body. Above the perineal body the inner 
and outer muscular layer of the rectum are 
separated by an areolar tissue as loose in 
texture as the submucosa and as the areolar 
zone lying between the rectum and vagina. 
The muscularis of the rectum is extremely 
thin, becoming increasingly stout and 
compact as the rectosigmoid is reached. 

7. The absence of an areolar cleavage 
plane between the anterior vaginal wall 
and the wall of the urethra, and the pres- 
ence of a complete fusion of the fibro- 
muscular-elastic structure of these two 
organs, necessitates blunt dissection of the 
fibro-muscular-elastic structure to effect 
a separation between the urethra and the 
vagina. Separation of the fused layers of 
tissue of these two organs invariably leads 
to a manageable but unavoidable general 
ooze. 

8. The presence of a definite line of 
separation, an avascular, areolar cleavage 
plane between the fibro-muscular-elastic 
vaginal wall and the bladder wall facilitates 
a clean cut anatomic and bloodless separa- 
tion of these two organs if the operator 
enters the true avascular vesicovaginal 
space. 

g. The absence of an areolar cleavage 
plane between the outermost portion of 
the posterior vaginal wall and the perineo- 
anal canal and the presence of a complete 
“fusion .of these structures, necessitates 
blunt dissection to effect a separation of 
this portion of the vagina. Separation of 
the fused layers of tissue of these organs 
leads to manageable but unavoidable 
general ooze and even brisk bleeding. 

10. The presence of a definite line of 
separation, an avascular areolar cleavage 
plane between the posterior vaginal wall 
and the rectal wall, beginning approxi- 
mately at the anorectal junction, ending 
where the vaginal wall fuses with the 
cervix and the rectum comes in contact 
with the cul-de-sac peritoneal reflections, 
facilitates a clean cut anatomic and blood- 
less separation of the rectum and the vagina, 
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provided the operator enters the true 
avascular rectovaginal space. 

11. There is no microscopic evidence 
whatsoever to substantiate belief in the 
existence of a so-called “fascia” between 
the urethra and the vagina, between the 
bladder and the vagina, between the 
perineo-anal canal and the vagina and 
between the rectum and the vagina, 
predicated on the basic concept that a 
fascia Is a connective tissue sheet of variable 
thickness and possessing tensile strength. 
Such designations as urethrovaginal, vesi- 
covaginal, pubocervical, pubovesicocervi- 
cal, uteropubic, rectovaginal fascias are 
gynecological misconceptions. And to dis- 
miss the argument merely on the basis of a 
variation in terminology is a reductio ad 
absurdum. The gynecologist who “suc- 
ceeds” in isolating these “indispensable 
fascias” for reconstructive purposes has 
split the fibro-muscular-elastic vaginal wall 
into two layers, the innermost of which he 
erroneously designates as a fascia. Since 
the microscopy of the areas in question 
shows none of the above mentioned fascias, 


these designations should be stricken from 


the literature dealing with gynecological 
anatomy of the pelvis and that dealing 
with reconstructive vaginal plastic surgery. 


The authors wish to express thanks to Miss 
Marie De Fino for the technical preparation. 
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CURARE—CYCLOPROPANE ANESTHESIA 
CLINICAL OBSERVATIONS IN THREE HUNDRED FIFTY CASES 
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Sr purpose in this paper is to add 


our experiences to those of others 

before us in the use of curare* as a 
relaxing agent in cyclopropane anesthesia 
for major surgery. It is standardized so 
that each cubic centimeter contains 20 
units of the standard drug. 


TABLE 1 
OPERATIONS 
Peivac laparotomy... 36 
Gastric 6 
Cholecystectomy. 19 
2 


The types of patients selected for curare 
administration were those who, in our 
experience, usually are difficult to relax 
with cyclopropane alone. All upper ab- 
dominal patients were given curare unless 
the patient was very thin with poor tone 
to the muscles. Many lower abdominal 
cases were given curare, especially the 
husky muscular type of individual. Know- 
ing our surgeons as we do, we know 
those who require flaccid relaxation and 
who are content with less than this. 
Anticipating these requirements in each 
instance we used the drug according to 
the needs of the surgeon. In all of the 
patients there was a deliberate effort to 
maintain a lighter level of anesthesia and 
obtain relaxation by the use of curare 
rather than by a deep level of anesthesia. 
In most of the subjects induction was 
obtained with pentothal sodium (0.2 Gm. 
or less), immediately followed by cyclo- 
propane and the patient carried to the 

* The preparation of curare used was manufactured 


by E. R. Squibb & Sons Co. and goes under the trade 


name Intocostrin. 


second plane of the third stage. The ad- 
ministration of curare was withheld until 
the surgeon was ready to make the skin 
incision at which time 40 to 60 units of the 
drug were administered intravenously. If 
there was any doubt about the curare being 
necessary for relaxation it was withheld 


TABLE II 
DOSAGE 
(Units or Milligrams) 

60.. . 
70... 8 
8o.. 6 
90.. 4 
100.. 9 

TABLE III 


AGES IN YEARS 


until the peritoneum was opened, then if 
relaxation was not what the surgeon desired 
the curare was administered at that time. 
No effort was made to give the solution 
slowly, for it was found after the first 


twenty-five or thirty patients that this was 


not necessary. In most subjects the initial 
dose produced spectacular abdominal re- 
laxation within two to four minutes. In 
eleven instances, however, this effect was 
delayed and an additional 20 to 40 units 
were given after waiting about five or six 
minutes for adequate relaxation. Thirty- 
seven patients required supplemental in- 
travenous administration of curare toward 
the close of the operation so that the 
peritoneum could be approximated with 


All 


4 
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ease. (Tables 11 and v.) Usually 20 to 40 
units as a single injection were sufficient to 
give adequate relaxation for closure of the 
peritoneum and fascia without strain or 
tension upon the tissues. In nine instances 
(Table 11) the total dosage of curare ex- 


TABLE Iv 
RELAXATION 


TABLE 
DURATION OF ANESTHESIA 
Less than 30 minutes 


ceeded 100 mg. but the average patient 
required less than the 100 units. The ages 
(Table 111) of this group were from ten to 
eighty years with the majority falling 
between twenty and forty years of age. 
Good relaxation (Table 1v) was obtained 
in one hundred forty of the patients. 


Spinal-like relaxation occurred in some 
but these are included under the classifica- 
tion “‘good.” 


PHYSIOLOGICAL EFFECTS 


Respiration. There was no change in 
the respiration in most of our patients 
providing the initial dose was not too great. 
In six subjects, in which we afterward felt 
we had exceeded slightly the requirements 
of the initial dose, there was a noticeable 
alteration of the respiratory exchange 
characterized by jerky expiration followed 
by a decreased respiratory amplitude. The 
effect on the rate was variable. Intubation 
was not performed routinely except in 
upper abdominal patients and then the 
intubation was delayed until after curare 
had been administered. Curare definitely 
aids in intubation by relieving the tendency 
toward laryngospasm and by relaxing the 
jaw muscles. 

Circulation. With cyclopropane admin- 
istration there are occasionally premature 
cardiac contractions or even an absolute 
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irregularity but this can usually be relieved 
by the introduction of a very small amount 
of ether. If ether in any amount has been 
introduced into the system before the 
curare has been given, it is best to reduce 
the estimated dose of curare. If adequate 
relaxation is not obtained, a second injec- 
tion will not delay the surgeon long and 
may save the anesthetist an embarrassing 
moment of apnea for the patient. The 
peripheral circulation indicated by capil- 
lary refill time as described by Guedel 
was found to be normal. A slowing of 
capillary refill time occurred in three 
patients. In these, however, there was 
considerable blood loss and it is question- 
able whether the delayed capillary refill 
time was due to anything other than the 
low blood volume. 

In two instances we believe that curare 
did produce a mild hypotension for a 
short period, for the blood pressure fell 
before any marked blood loss or any viceral 
traction by the surgeon. In neither case 
was any stimulation required nor any ill 
effects noted. 

Gastrointestinal Tract. Undercurareand 
cyclopropane anesthesia there is a definite 
decrease in the intestinal motility and 
usually some contraction but it does not 
approximate the contraction as seen in 
spinal anesthesia. It is very common, how- 
ever, to notice the spectacular change which 
takes place after the administration of 
curare in a patient who is pushing dis- 
tended intestines out into the wound. In a 
matter of thirty seconds to two minutes 
the bowel contracts to a point where it 
does not protrude into the incision at all 
and surgery can be carried on with the 
greatest of ease. 


COMPLICATIONS 


There were no deaths in this series and 
no immediate or delayed postoperat.ve 
compl.cations which could be attributed 
to curare; however, eight patients did have 
some apnea for a limited time, averaging 
seven minutes. Before the administration of 
curare in each subject the respiration was 
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manually tested by the anesthetist to be 
sure artificial ventilation could be carried 
out. In those patients in whom apnea did 
occur manual controlled respiration was 
carried out without difficulty. The longest 
time of apnea was twenty-four minutes. 
The incidence of apnea was much less in 
the last of our series than in the first, no 
doubt due to the fact that we were better 
able to judge the required individual dose 
in each patient. Apnea may occasionally 
occur regardless of the dosage but it is 
easily relieved by instituting artificial 
resuscitation by manual rhythmic pres- 
sure of the breathing bag. In no patient 
was it necessary to resort to prostigmine as 
an antidote to curare. 


CONTRAINDICATIONS 


We found no contraindications to the 
use of curare when the proper dose was 
given. In any condition in which manual 
controlled respiration is contraindicated or 
mpossible, curare should not be used as 
there is always the danger that apnea may 
occur and necessitate resuscitation. Pa- 
tients who have received ether in moderate 
to large amounts should be given curare 
very cautiously in small doses. Patients 
with myasthenia gravis should not receive 
curare because of existent myoneural 
weakness. 


CONCLUSIONS 


One hundred fifty surgical patients are 
presented in whom curare was given intra- 
venously during cyclopropane anesthesia 
by the closed carbon dioxide absorption 
technic. Curare by its ability to produce 
effective relaxation of striated muscle 
without interfering essentially with physi- 
ological processes of the body diminishes 
the oversaturation of the patient with any 
one anesthetic agent, therefore, curare is a 
most valuable adjunct to the professional 
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anesthetist’s armamentarium. With curare 
cyclopropane anesthesia muscle relaxation 
approaching spinal anesthesia is obtain- 
able. The bowel contraction is not quite 
that which is obtainable under spinal 
anesthesia, but the advantage which curare 
possesses over spinal anesthesia lies in 
the fact that its circulatory depression and 
sequelae are much less. The elimination of 
headache and backache occurring after 
spinal anesthesia is almost entirely absent 
following cyclopropane curare anesthesia. 
There is also an absence of psychological 
effects and fear which many patients have 
toward spinal anesthesia. 

The occasional occurrence of apnea with 
curare should not be advanced as an 
argument against its use because it is 
easily treated with controlled respiration 
by a competent anesthetist. One who is not 
prepared to carry out controlled respiration 
should not use curare in anesthesia. There 
are few actual contraindications to the use 
of curare. As with any drug or anesthetic 
agent, an intelligent understanding of its 
usefulness and limitations is paramount 
and careful attention to physiological 
details of its administration is imperative. 
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VALUE OF X-RAYS IN THE STUDY OF POSTOPERATIVE 
EMERGENCIES AND COMPLICATIONS 


James T. CAsE M.D. 
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N almost every field of surgery useful 
_aid may be afforded by studies with 
x-rays in connection with or after oper- 
ations. It is well known that orthopedists 
need constant postoperative checks on their 
operations on bones and joints, the treat- 
ment being modified from time to time 
according to the findings furnished by x-ray 
studies. The thoracic surgeon has con- 
stant need for x-ray guidance in the post- 
operative management of his patients and 
in planning subsequent procedures when 
multiple surgical operations are performed. 
In the space allotted the author will 
touch upon only a few of the surgical 
procedures in the after-care of which 
x-ray study is valuable, and he will touch 
on some of the intra-abdominal conditions 
in which this help seems most pertinent. 
Case 1 deals with a patient who had 
recently had an operation for drainage of 
appendiceal abscess. The high leukocytosis, 
persistent fever and rigidity of the ab- 
domen suggested that there was a walled- 
off abscess which needed further drainage 
but the location of the abscess and conse- 
quently the location of the incision for its 
drainage was not clearly indicated by the 
physical findings. A scout film of the ab- 
domen was inconclusive, although absence 
of gas shadows in the lower left quadrant 
suggested this as the site of the abscess. 
Accordingly, umbrathor was given by 
mouth and a film made five hours later 
showed the opaque material displaced from 
the left lower quadrant in a manner defi- 
nitely indicating the left lower quadrant 
location of the abscess. Surgical drainage 
liberated more than 500 cc. of pus from a 
walled-off abscess in the left half of the 
pelvis extending up into the abdomen. 


Case 11 is another example of the same 
problem. The patient had had an ap- 
pendectomy and continued to run fever 
and a high leukocyte count. The film 
study made after visualization of the 
colon with an opaque enema show the 
cecum and ascending colon displaced 
mesially (Fig. 1) leaving a large vacant 
space on the outer side of the cecocolon 
which indicated that the abscess was lo- 
cated in this area. The surgical incision 
resulted in drainage of a large walled-off 
abscess. 

It will be noted that the contours of the 
cecum and ascending colon on the mesial 
side were characteristic of the normal with 
the usual haustral markings. On the lateral 
aspect next to the abscess the wall of the 
cecum and ascending colon was irregularly 
serrated. 

Case 111 is still another example of the 
same type of lesion, and with the displace- 
ment of the barium enema the ascending 
colon was visualized away from the midline. 
The scout film showed the gas areas in the 
abdomen everywhere except in the area of 
the abscess itself, as demonstrated later by 
the opaque enema filled colon. 

In case anyone has hesitancy about the 
administration of barium or bismuth prep- 
arations for the visualization of the colon 
in those patients with suspected intra- 
abdominal pathologic conditions with pos- 
sible obstruction, this fear may be dispelled 
by the use of umbrathor, an aqueous solu- 
tion of thorium dioxide, as the opaque 
medium. This solution is a liquid prepara- 
tion which has practically as good opacify- 
ing qualities as barium. It is advantageous 
since it remains in a liquid solution at all 
times. 
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Fic. 1. Opaque enema showing displacement of 
the ascending colon toward the midline by large, 
walled-off post-appendectomy abscess. 


There are some pitfalls in the localization 
of intra-abdominal abscesses and other 
masses by the method just described. For 
instance, in the left lower quadrant a loop 
or loops of redundant sigmoid may form 
a mass which displaces the small intestine 
rather conspicuously; an enlarged spleen 
or enlarged liver may be easily recognized; 
a retroperitoneal sarcoma may displace the 
small bowel very conspicuously from the 
middle of the abdomen. One pitfall is 
furnished by the bladder. Normally, the 
small bowel lies in the true pelvis and is 
lifted out of the true pelvis only by a phy- 
siologic enlargement of the uterus, a 
uterine fibroid, an ovarian cyst or other 
pelvic tumors, but it may also happen that 
a filled bladder may lift the small intestine 
entirely out of the true pelvis only to let it 
fall back into the true pelvis when the 
bladder is emptied. 

Careful cooperation of the surgeon and 
the radiologist will often be of great value 
in the localization of intra-abdominal 
purulent collections and aid the surgeon 
materially in selecting a route for approach 
in performing surgical drainage. 

Another group of cases utilizes the recog- 
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Fic. 2. Gas under both phrenic cupolas in case of 
ruptured duodenal ulcer. 


nition of air under the diaphragm as its 
cardinal sign. One group of such cases is 
represented by rupture of a hollow viscus, 
such as a duodenal or gastric ulcer, an 
ulcer of the colon, etc. 

In Case tv, a film was taken in which it 
was seen that the right diaphragm was 
slightly higher than the left as is normally 
the case when the patient is examined in the 
upright position. The rays passed postero- 
anteriorly onto the film held against the 
patient’s anterior chest wall. Under the 
right diaphragm no air was seen at all; 
under the left diaphragm we usually find 
an air bubble surmounting a narrow or 
wider fluid level, according to the state of 
filling of the stomach. 

In case of rupture of a hollow, intra- 
peritoneal viscus we utilize the very valua- 
ble sign of air under the diaphragm, seen 
best with the patient in the erect position. 
(Fig. 2.) A small translucent zone is seen 
just beneath each cupola of the diaphragm, 
paralleling it. The only circumstance in 
which this sign should fail in connection 
with rupture of a hollow viscus is one in 
which there are adhesions between the 
diaphragm, the liver or the spleen. If the 
patient is too ill to be studied in the erect 
position, either sitting or standing, it is 
perfectly feasible to turn him on the left 
or possibly the right side. According to the 
circumstances of the case, place a film 
vertically in front of or behind him and pass 
the rays through him in a direction parallel 
with the floor. In this manner the air or 
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Fic. 3. False diagnosis of rupture of air-contain- 
ing viscus; case of gangrenous cholecystitis. The 
postoperative film showed this apparent air 
pocket under the right diaphragm, with the 
patient lying on the left side. No gas was found in 
the peritoneal cavity. 


gas in the free peritoneal cavity will natu- 
rally seek the highest level and it will be 
seen between the liver and the lateral 
thoracico-abdominal wall. 

This is a valuable sign but it must be 
interpreted with some reserve for there are 
other conditions under which it may be 
encountered. For instance, following an 
abdominal operation it is a common ob- 
servation to recognize a little air under the 
diaphragm if the patient is examined in the 
erect or lateral posture, this air being 
imprisoned in the abdomen at the time of 
the closure of the abdominal wound. Air in 
the abdominal cavity requires seven to 
fourteen days for complete absorption. 

Similarly, following insufflation of air 
into the peritoneal cavity through the 
uterine canal as a test for tubal patency, 
some air remains in the abdomen for many 
days. 

When the patient lies upon the left side 
with the right side uppermost, the film 
being placed vertically in front of or be- 
hind the patient, an aspect (Fig. 3) closely 
resembling air under the diaphragm be- 
tween the liver and the lateral thoracico- 
abdominal wall may be simulated by the 
relative translucency of the fat lining the 
abdominal wall and the much denser 
shadow cast by the liver. This may result 
in the false impression of air which has 
escaped from a hollow viscus. 

This discussion of air under the dia- 
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phragm, while not strictly related to post- 
operative management of surgical cases, is 
mentioned here to introduce the subject 
of subphrenic abscess. Ordinarily, there is 
sufficient question about the diagnosis of 
subphrenic abscess to warrant the use of 
the x-ray. The cupola of the right dia- 
phragm normally has a somewhat higher 
stand than the left phrenic cupola; the 
difference is usually about 1 cm. This 
difference may be accentuated if the patient 
is examined at the bedside with equipment 
which permits no greater focus film dis- 
tance than 25 to 30 inches, especially when 
the film is placed posteriorly instead of 
against the anterior chest wall. This com- 
bination exaggerates the normal, slight 
elevation of the right diaphragm which 
then seems to be several centimeters higher 
than the left. It must be emphasized that 
this is a normal finding. 

A case of subphrenic abscess is that of a 
woman (Case v) who recently had an 
operation for a suppurating gallbladder. 
X-ray revealed that the right diaphragm 
reached as high as the fourth interspace 
anteriorly, whereas the left reached only to 
the sixth interspace measured anteriorly. 
The contour of the right diaphragm was 
irregular, especially in the costophrenic 
angle. There was no fluid level. It is un- 
fortunate that in the majority of patients 
with subphrenic abscess there is no fluid 
level to be demonstrated. The abscess is 
due to some organism which is not aero- 
genic, so no matter in what position the 
patient is placed no fluid level can be 
recognized. In spite of the absence of a 
fluid level a subphrenic abscess was diag- 
nosed and an operation was performed. 

If the patient can be fluoroscoped, how- 
ever, a lack of movement of the right 
diaphragm will be noted and some supra- 
phrenic lung field shadows will be observed 
which are nearly always present, especially 
in the late cases, whereas the left dia- 
phragm is freely movable. Of course, one 
may have a subphrenic abscess under the 
left diaphragm as well as under the right 
and in that event the findings indicating 
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Fic. 4. Right subphrenic abscess (at 
arrows), patient supine. 


pathologic disorders will be on the left 
side. 

The cardinal x-ray signs of subphrenic 
abscess are elevation and fixation of the 
diaphragm on the affected side, with com- 
plications sooner or later in the way of 
basal pleurisy above the diaphragm. A 
third sign is occasionally present as above 
suggested, namely, gas supernatant above 
the fluid in the abscess. If the patient is 
examined in the horizontal position, this 
gas will be recognized as a shadow of 
diminished translucency superimposed on 
the shadow of the liver, provided the 
abscess occurs on the right side. By placing 
the patient in the erect or lateral position 
the sign of a fluid level can be elicited and 
this shows definitely the location of the 
abscess cavity. If the patient cannot stand 
or sit erect, he may be placed on the healthy 
side, the diseased side uppermost, and a 
film made with the rays passing trans- 
versely across the table or bed parallel 
with the floor so that a fluid level can be 
demonstrated if it exists. 

Case vi presents in the supine position 
(Fig. 4) a large gas-containing cavity of 
somewhat indefinite shape, not at all char- 
acteristic. When the patient is placed in 
the erect position we see on the right side 
that the diaphragm is completely ob- 


Fic. 5. 


Right subphrenic abscess, patient 
erect. 


Fic. 6. Large right subphrenic abscess, lateral 
projection, patient lying on left side. 


scured, there is evidence of fluid in the 
pleural cavity above where the right dia- 
phragm probably lies and beneath it on the 
left side one sees the air-containing fundus 
of the stomach. (Fig. 5.) By placing the 
patient on the left side with a film held 
vertically behind him we obtained a fluid 
level showing the maximum longitudinal 
extent of the cavity. 

Still another case (Case vir) illustrates 
the value of the lateral position in the 
demonstration of a large right subphrenic 
abscess. (Fig. 6.) 

Left subphrenic abscess is considerably 
more infrequent than a subphrenic abscess 
occurring on the right but here we have the 
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Fic. 7. Subhepatic abscess with subphrenic ex- 
tension shown, several weeks after drainage by 
opaque-enema study, to be due to ruptured ap- 
pendix; barium in abscess cavity shown at arrow. 


possibility of other aids in locating the 
abscess cavity. 

Another example is that of Case vit. 
X-ray study indicated that the left phrenic 
contour was indistinct; there was some left 
basal pleurisy and a homogeneous shadow 
with just a little air above it in the film, 
made in the usual manner with the patient 
horizontal, the film beneath him and the 
tube above him. 

However, by having this patient stand 
erect, which he was able to do, we observed 
the left diaphragm about 1 inch higher 
than the right; we found a blunting of the 
left costophrenic angle, indicating the 
presence of a small pleural effusion, and 
we saw the abscess cavity nicely de- 
lineated by a fluid level with gas above it 
beneath the phrenic cupola, and the 
mesial contours of the abscess were easily 
seen by contrast material in the stomach. 
The stomach was seen to be depressed 
and displaced toward the midline away 
from the abscess. This patient had had 
a partial gastrectomy by the Polya method 
_and this makes a very striking roentgeno- 
gram. This case is interesting and very 
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unusual in that the patient was treated by 
careful observation from day to day with- 
out the use of surgery and finally under 
rest treatment alone the signs of the abscess 
disappeared. 

It is possible to determine the excursion 
of the diaphragm with the patient lying in 
bed, without the use of the fluoroscope and 
by employing a film underneath the patient 
making a double exposure—one made at 
the end of inspiration and one at the end of 
expiration. On the resulting film a single 
phrenic contour will be seen on the affected 
side with a motionless diaphragm in the 
case of subphrenic abscess (and in liver ab- 
scess also), whereas on the unaffected side 
the excursion of the diaphragm will be 
demonstrated by two distinct phrenic 
contours. 

The technic for making these films re- 
quires some care. It is better to employ 
relatively long exposures with low milli- 
amperage than one that is too short. The 
film is placed under the patient and the 
estimated exposure is divided into two 
fractions, 5 to 1. The patient exhales 
completely and an exposure one-sixth of the 
total is made, then the patient is asked 
to inhale fully and the remaining five-sixths 
of the exposure is given. This technic must 
be followed exactly if one wishes to get 
satisfactory results. 

X-ray study is also useful in determining 
the efficacy of subphrenic abscess drainage. 
A film taken of Case 1x illustrated the 
position of the drainage tube. It could be 
seen that there was no longer any fluid 
level in the abscess cavity which was, 
therefore, perfectly drained. 

I wish to cite still another most inter- 
esting case (Case x) of subphrenic abscess. 
The. patient, Mrs. P., aged forty-three 
years, entered the hospital on October 1, 
1940, suffering from abdominal pain of six 
days’ duration. She had had generalized 
aches for five days and chills and fever for 
one day. She was thought to have pelvic 
peritonitis and was treated accordingly. 
Several indistinct pelvic masses were felt 
but there was no “‘freezing”’ of the pelvis. 
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Fic. 8. Amebic abscess of liver, patient erect, 


projection postero-anterior. 


The leukocyte count was 21,800, 29,200 and 
28,000 on three successive days. 

On October 23rd, the mass in the right 
side of the abdomen and pelvis had 
become so large and the symptoms so 
urgent that it was decided to drain what 
was thought to be an ovarian abscess the 
size of a grapefruit. The leukocyte count 
was 29,000 and the sedimentation rate 
thirty-six minutes. Preparations were un- 
dertaken to operate within two or three 
days but the next day she exhibited evi- 
dence of shock with signs of spreading 
peritonitis and was treated with blood 
transfusions and parenteral fluid. 

On November 7th, physical examination 
of the chest gave the impression of a high, 
right diaphragm with crepitant rales over 
the base. The diaphragm appeared to 
be fixed on both sides; the abdominal 
mass seemed to be lobulated, and she 
was thought to have multiple abdominal 
abscesses. 

X-ray examination at the bedside was 
then ordered which revealed a _ large 
subphrenic abscess on the right side, 
not the left as was anticipated, the 
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Fic. 9. Amebic abscess of liver, lateral 
projection; patient erect. 


abscess containing sufficient gas for satis- 
factory visualization. 

On November gth, the subphrenic ab- 
scess containing a liter or more of thin pus 
was evacuated. Following this the patient 
made excellent progress for five days but on 
the sixth day the nurse reported fecal 
matter in the drainage wound. A colon 
study the following day by the use of a 
contrast enema showed the tip of the 
inverted cecum well up under the edge of 
the liver and we were able to observe the 
passage of opaque material from the tip 
of the cecum into the drainage tract and 
out onto the dressings. (Fig. 7.) Thus the 
origin of the subphrenic abscess in a 
ruptured subhepatic appendix on the tip 
of an inverted cecum was rather clearly 
demonstrated. 

By way of contrast and for instruction 
a case of amebic liver abscess will be cited. 
One might think that the relative thinness 
of the shadow of the cupola of the dia- 
phragm in subphrenic abscess, as con- 
trasted with the thickness of the shadow 
of the diaphragm plus a certain portion of 
the liver wall, would aid in the differentia- 
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10. Case of cholangiography, opaque material being injected 


through drainage tube to determine patency of common duct. Thoro- 
trast is seen passing into the common duct and also into the pan- 
creatic duct. The biliary radicles are well visualized. 


} 

tion bétween liver abscess and subphrenic 
abscess but this is not a dependable scheme 
of differentiation. 

In a patient with liver abscess (Case x1) 
we dealt with a young man who had all 
the clinical signs of an amebic affair. The 
first x-ray films showed flattening and 
elevation of the right phrenic cupola but 
significantly without the supraphrenic basal 
pleural manifestations so commonly seen 
with subphrenic abscess. 

A film was made with this patient lying 
in the supine position in which the enlarge- 
ment of the liver could be appreciated but 
we did not see any fluid level in either of 
these films. Evidently the abscess was 
not complicated by an aerogenic organism. 
After surgical consultation the liver was 
explored by aspiration through the lateral 
abdominotkoracic wall and about 300 cc. 
of purulent pus was withdrawn, after which 
200 cc. of air was introduced into the 
abscess cavity. This cavity was clearly 
shown by reason of the fluid level. Two 
films (Figs 8 and 9g), standing postero- 
anterior and lateral-erect projection, all 
show the abscess very nicely. Under ap- 
propriate anti-amebic therapy the abscess 


was cured without any further surgery 
than this drainage. 

If a liver abscess is not due to an aero- 
genic organism, its recognition will be most 
difficult. Some value is attached to the flu- 
oroscopic observation of the excursion of 
the diaphragm which may be carried out 
very carefully from day to day. As the 
abscess grows larger, the movement will 
become less pronounced, until finally the 
excursion of the diaphragm will cease 
on the liver side. The intravenous injec- 
tion of thorotrast will help in the visualiza- 
tion of a hepatic abscess, but considerable 
objection to this medication has been 
raised. It is taken up by the reticulo- 
endothelial cells of the liver and spleen 
and retained there for the life of the patient. 
Yater has demonstrated that a single 
injection of 25 cc. of a 25 per cent colloidal 
preparation known as thorotrast is well 
within safe limits and to be recommended 
for the recognition of intrahepatic abscess. 

Another group of abdominal operations 
in which the aid of x-ray is of great value 
includes operations on the biliary tract. 
We are all familiar with the great aid 
furnished by cholecystography in the 
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diagnosis of gallbladder disease, but there 
is not such great familiarity with the value 
of an x-ray examination at the time of 
surgical intervention and for postoperative 
examination. It is now becoming common 
practice for the surgeon to call on the 
radiologist to have the necessary x-ray 
equipment set up in the operating room 
before the operation begins. At appropriate 
moments during the operation the bedside 
x-ray instrument can be wheeled into posi- 
tion with the tube over the operative field, 
the film placed in the film holder under- 
neath, and an exposure made in a fraction 
of a second. The surgeon introduces some 
form of opaque material, preferably thoro- 
trast, into the gallbladder or common duct 
when he wishes to visualize the biliary tract 
and particularly to determine whether or 
not the common duct is patent or harbors 
stones which have eluded his operation. 
The biliary radicles are nearly always 
visualized in these cases, apparently with- 
out doing any harm at all. The dilated 
common duct shows up nicely and stones, 
if present, are seen as filling defects in the 
shadow. On the other hand, if the opaque 
material passes readily into the small 
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Fic. 11. Four serial films showing gastrojejunal ulcer following partial gastrectomy. 


intestine, the patency of the common duct 
can be assured. Sometimes following opera- 
tions, cholangiography through a drainage 
tube or a biliary fistula has value in cases 
in which a persistent stone is suspected or 
in which it is desired to determine the full 
patency of the common duct before re- 
moving the drainage tube from the com- 
mon duct. (Fig. 10.) 

The patient in Case x11 had gallbladder 
surgery for suspected gallstones. The sur- 
geon did not find any gallstones; in fact, 
he thought the gallbladder was normal. But 
having made the abdominal incision, he 
decided to “‘just drain”’ the gallbladder. 
Accordingly, he tied a drain into the fundus 
of the gallbladder and closed the wound. 
After a few days the drainage tube was 
removed and the wound allowed to heal 
up. The patient developed a series of 
colicky attacks which led to a re-examina- 
tion with cholecystography revealing non- 
visualization of the gallbladder. Due to the 
urgency of symptoms, the probability of 
shackling pericholecystic adhesions and the 
non-visualization of the gallbladder with 
the dye, the gallbladder was removed. In 
the cystic duct an inch-long piece of heavy 
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Fic. 12. Jejunogastric invagination following 


partial gastrectomy. 


silk of the type sometimes employed in 
surgery was found. It was evident that in 
connection with the tying of the drain into 
the fundus of the gallbladder this piece 
of silk found its way into the gallbladder 
and later into the cystic duct, blocking it. 

Another group of postoperative cases 
involves operations upon the stomach. 
Nearly every surgeon who does operations 
upon the stomach finds it useful to make 
postoperative studies to note the modified 
form of the stomach or the stump of the 
stomach for the purpose of verifying the 
position of the anastomosis in relation to 
the body of the stomach, and to note the 
time required for gastric clearance. Partial] 
gastrectomies have almost entirely re- 
placed gastroenterostomies in the treat- 
ment of those cases of duodenal ulcer for 
which surgery is required. The operation of 
gastroenterostomy has fallen into great 
disrepute and is now seldom done except 
as an emergency measure. This came about 
as every physician knows, through the 
frequent appearance of postoperative gas- 
trojejunal ulcers occurring in or near the 
gastric stoma. However, the partially 
gastrectomized patients are not immune 
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to this serious and unpleasant complica- 
tion, and we are frequently asked to 
study a case following a Polya or other type 
of gastric resection to see if we can deter- 
mine the presence of a gastrojejunal ulcer. 
There are, of course, numerous cases in 
which gastroenterostomies have been done 
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Fic. 13. Three drawings from Zerboni (Arch. 
urug. de med., cir. y especialid., 14: 615 1939). 
Above, normal new gastrojejunal stoma; below 
to left, simple invagination of one loop; to the 
right, double invagination. 


with no subsequent complications and the 
patients have been entirely satisfied. An 
examination of a patient (Case x11) who 
twenty-five years ago had a gastroenter- 
ostomy, showed it to be functioning per- 
fectly. The patient made no complaint 
whatsoever and said that he had forgotten 
he had a stomach. The gastroenterostomy 
was made exactly at the lower pole of the 
greater curvature; no food passed through 
the old pyloric canal and there was found 
no retention of barium in the excluded 
portion of the duodenum and jejunum. 
Evidently it was a short-loop posterior 
gastroenterostomy. 

Various complications may arise fol- 
lowing a gastroenterostomy, one of which 
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Is stenosis at the site of the stoma. In 
Case xIv a gastroenterostomy had been 
done eight or nine years previously. The 
patient got along nicely until within the 
last year he had been developing periodical 
spells of abdominal distress, in the course 
of which he felt a fullness in the epigastrium 
and actually could feel a fluctuating tumor 
in the midline and just to the right of it. 

Under x-ray examination it was easy to 
determine that this patient had a gross 
dilatation of the duodenum and a number 
of inches of the jejunum, and a diagnosis 
of gastrojejunal obstruction was easily 
justified. At surgery the diagnosis was 
confirmed. Several of my slides show the 
gross dilatation of the jejunum and duo- 
denal curve, the barium passing into the 
stomach, through the old pylorus into 
the duodenum, and around to the site of 
the anastomosis where the obstruction 
occurred. Fluoroscopically, it was observed 
that this duodenum and jejunum some- 
times enlarged to a caliber of two and a 
half or three inches. At operation the 
gastroenterostomy was taken down, the 
pyloric half of the stomach was resected 
and a typical Polya operation done with 
excellent relief. 

Among the various indications of gastro- 
jejunal ulcer, spasm with obstruction at 
the new opening and particularly the 
demonstration of an ulcer crater are the 
cardinal signs. Localized tenderness on 
pressure over the suspected ulcer crater 
is of important confirmatory value. These 
ulcers are usually seen to occupy a position 
in the efferent loop of jejunum (Fig. 11) 
more or less in the first inch below the 
gastrojejunostomy opening. 

A sleeve resection, that is, the resection 
of the middle third of the stomach, to 
remove an ulcer on or near the lesser 
curvature of the corpus ventriculi, is an 
operation which looks very nice at the 
time but at the postoperative x-ray exam- 
ination one is always disappointed to find 
that while the upper third of the stomach 
functions normally, just as do the remnants 
of the stomach after Polya resections, the 
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Fic. 14. Case of meteorism three days postopera- 
tively; suspected acute intestinal obstruction. 
Bedside roentgenogram shows gas in the colon, 
not in the small bowel. 


lower portion of the stomach below the 
line of suture serves merely as a tube 
through which the food passes, the peristal- 
tic activity in the lower part of the stomach 
practically disappearing. One also finds 
ulcers occurring on the lesser curvature at 
the site of the anastomotic line. 

Still another complication which may 
follow gastrojejunal anastomosis is the 
retrograde invagination of a loop of small 
intestine through the new stoma into the 
stomach. This may occur as a single in- 
vagination of the afferent loop or an in- 
vagination of both the jejunal loops, the 
mass of intussuscepted bowel forming a 
tumor-like filling defect in the stomach 
which is easily recognized with the x-ray. 

The roentgenogram of Case xv are 
significant. One recognizes easily the filling 
defect (Fig. 12) in the shadow of the gastric 
stump due to the invagination of small 
intestine following a gastric resection and 
gastrojejunostomy. The next few slides 
I show you are illustrations of similar 
accidents taken from the literature. 
(Fig. 13.) 

A gastrogastric invagination may occur 
in an unoperated stomach, the invaginated 
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Fic. 15. Gas areas following operation for 
suppurative appendicitis, quite convincing 
that ileus is present without the use of 
opaque material. 


portion of the pyloric end of the stomach 
having become intussuscepted into the 
major portion of the body of the stomach. 
This gives rise to a form of prepyloric 
narrowing resembling very much some of 
the baffling annular deformities with per- 
sisting mucosal pattern, which are oc- 
casionally encountered and which give 
rise to great perplexity. 

The question of x-ray evidence of in- 
testinal obstruction is one in which your 
speaker has long been interested. It seemed 
elementary that if on opening the abdomen 
in a case diagnosed as acute intestinal 
obstruction one found dilated loops of small 
intestine with a diameter of 2 or even 
3 inches, and he recognized this as visual 
proof of the obstruction, the same in- 
formation could be obtained by x-ray 
examination. 

In 1914, I reported before the American 
Medical Association meeting in San Fran- 
cisco on a series of studies in which I 
related my experience in the determination 
of acute small intestine obstruction in this 
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Fic. 16. Same case as Figure 15. Because of 
considerable delay in deciding to operate, 
barium was given by mouth and within a 
few hours afforded conclusive demonstration 
of small bowel obstruction. 
manner.! Patients were examined at the 
bedside. Nowadays we have much better 
equipment for this purpose. A film holder 
or a cassette containing a film is placed 
uncer the patient while an assistant on 
each side of the bed lifts the patient simply 
by raising up the draw sheet. The film is 
slipped under the patient’s abdominal area 
with no more disturbance than that neces- 
sary to raise him up in changing the sheets 
on the bed or in the use of a bed pan. A 
film is exposed and developed, and within 
a few minutes one has the graphic record 
of the degree of distention of the abdominal 
coils. At first we believed it necessary to 
give the patient some opaque material 
to visualize the intestines, but it soon 
became apparent, especially in postopera- 
tive cases, that the gas distention of the 
bowel had a characteristic pattern which 
made it easy to recognize in the majority 
of cases the presence or absence of ileus. 

In Case xvi the patient was operated 
upon three days previously, and the 
abdominal distention and accompanying 
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distress raised the question of acute 
intestinal obstruction. The roentgenogram 
at once revealed that the patient had a 
greatly distended colon (Fig. 14), and the 
colon thus visualized by its gas content was 
so clearly recognizable because of its 
haustral contours that one could have no 
doubt that it was the colon and not the 
small intestine which was air- or gas- 
distended. It is, of course, possible to have 
an acute obstruction of the large bowel, 
but in my experience such colonic obstruc- 
tions constitute only about 5 per cent of the 
cases of acute intestinal obstruction. There- 
fore, in such a case as this it was a simple 
procedure to introduce a rectal tube and a 
small amount of enema at which time the 
patient promptly expelled the gas from the 
colon and obtained relief. 

Case xvii was a similar case. One recog- 
nized the colonic gas by the haustral 
contours of the colon in contrast to the 
parallel cross markings of small intestinal 
loops, to which the term “herring bone”’ 
shadow has been applied. With small in- 
testinal obstructions one also finds a 
parallel “‘stepladder-like”’ arrangement of 
the small bowel, a finding long ago observed 
by the masters of surgery. 

Our Case xviii was one of acute small 
intestine obstruction following operation. 
In this case the characteristic stepladder or 
parallel arrangement of coils of small bowel 
was seen. That these coils were small bowel 
coils was easily recognizable by the mark- 
ings of the valvulae conniventes giv- 
ing origin to the so-called herring bone 
appearance. 

It was learned that in the average case it 
was not necessary to administer opaque 
material. I formally called attention to this 
fact in 1915, although I had been teaching 
it several years before that date. In my 
earlier experiments I always gave the 
patients a small amount of barium. It 
seemed to do no harm in the small quantity 
given. In one series of 200 consecutive 
abdominal cases, including some cases of 
suspected ileus, I made postoperative 
studies on the third postoperative day 
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Fic. 17. Small intestinal intubation. 


after administering on the afternoon of the 
second day a small quantity of barium by 
mouth, the barium being suspended in a 
sugar-water solution. In no case was there 
noted any disturbing complication from the 
use of the barium in this amount. The total 
amount of barium given need not exceed 
a rounded tablespoonful in most cases. 
This barium stirred in water or glucose 
solution may be introduced through a 
stomach or duodenal tube, or it may be 
administered to the patient in teaspoon- 
ful doses, even in presence of vomiting 
matter suspected of having fecal origin. In 
such a case I have seen the opaque material 
pass on down the intestines into the small 
bowel in six or eight hours in a quantity 
sufficient to identify it beyond any ques- 
tion as small bowel. 

Some have emphasized the importance 
of examining the patient in the erect posi- 
tion. Placing the patient in such position 
imposes upon him a strain which in very 
ill patients is not to be undertaken. In such 
cases the patient may be laid upon the right 
or left side, a film placed vertically in 
front of or behind him and the rays passed 
through the body parallel with the floor. 
This is a maneuver which will demonstrate 
a fluid level. However, we found it rather 
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Fic. 18. Case of ileus. Symptoms began sixteen 
hours before this film, which shows characteristic 
small bowel distention, was taken. Operation was 
performed at once. Gangrene had already taken 
place. The use of intubation would have occa- 
sioned fatal loss of time. 


difficult to differentiate between the fluid 
levels of dilated small bowel and the fluid 
levels in the colon or stomach. They are 
rather confusing, and the author usually 
does not attempt to determine a fluid 
level except in those few cases in which 
there has been some question. 

In our Case xix the small bowel was 
readily recognized as such because of the 
herring-bone appearance visualized by the 
umbrathor. This same aspect may be ob- 
tained by the same maneuver without the 
administration of opaque material. 

Because of objections still raised by 
many to the introduction of a small amount 
of barium into the intestinal tract of a 
case suspected of acute obstruction, the 
author has for more than fifteen years 
employed an aqueous solution of thorium 
dioxide, called ‘“‘umbrathor.” This may be 
administered to the patient in the quan- 
tity of 1 ounce of umbrathor to 2 ounces of 
water, repeated if necessary. The thorium 
never precipitates out but remains in solu- 
tion. I have used it in many scores of cases 
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without the slightest objection on the part 
of the referring physicians. 

In any case in which the simple gas 
shadows of the abdominal area are not 
conclusive or when for any reason opera- 
tion or other treatment is delayed because 
of disagreement about the diagnosis or 
lack of consent of the patient, it is my 
practice to administer umbrathor at once; 
because within a few hours the gas shadows 
of the suspected bowel may be reinforced 
by the contrast afforded by the umbrathor 
and the roentgenogram becomes more 
convincing. 

Figure 15 in Case xx the gas areas of 
the abdomen are quite convincing without 
the use of any opaque material. This boy 
had undergone an operation for a suppura- 
tive appendix and it was easy to suspect 
that he had ileus, but because of the ob- 
jections of the parents operation for the 
obstruction was postponed until twelve 
hours later. Meanwhile, some barium had 
been given by mouth and Figure 16 shows 
the extensive and conclusive demonstra- 
tion of small bowel obstruction afforded 
by the contrast material. 

Today when small intestinal intubation 
has become popular as a treatment of 
obstruction or as a means of preparing an 
obstructed case for surgery for relief of 
the obstruction, the x-ray study has become 
doubly necessary. Sometimes the tube 
passes into the bowel for a very long dis- 
tance as is shown in Figure 17. 

The use of the tube is attended, however, 
by a certain danger of delay. Mechan- 
ical obstructions may be followed very 
promptly by tragic, local circulatory dis- 
turbances and fatal complications. It is 
therefore necessary to take into account 
very carefully the history of the patient, 
as is illustrated in the following case: 
Figure 18 shows a case (Case xxI) in 
which the symptoms had begun only 
sixteen hours before this film was made. 
Up to that time there had been no symp- 
toms. Within a couple of years the patient 
had had an operation for some pelvic 
tumor. Following the operation there had 
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been no untoward symptoms until sixteen 
hours before this film was made. Character- 
istic small intestine distention was recog- 
nized, and because of the history, physical 
findings and the great probability that the 
obstruction was due to adhesions, opera- 
tion was performed at once. Already 
gangrene had set in and it was necessary to 
remove fourteen inches of small bowel. 

It seems to me that it places a very 
grave responsibility upon any physician 
who delays operation in the presence of 
convincing signs of acute intestinal ob- 
struction, especially involving the small 
bowel, lest he overlook a case in which 
mechanical obstruction is followed by 
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gangrene and a fatal delay ensue while at- 
tempting to use intestinal intubation. 

The foregoing remarks are not meant to 
constitute a comprehensive discussion of 
the value of the x-rays in the management 
of surgical cases, having in mind par- 
ticularly postoperative care. The space 
allotted would not permit such a compre- 
hensive paper. A number of illustrative 
cases have been cited for some of the more 
common surgical complications. 
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B.ast injury to the lung may be strongly suspected with hemoptysis, 
pain in the chest, dyspnea and cough. At first, there may be only shock. A 
short time later, the respiratory evidences appear. X-ray examination of the 
chest shows varying degrees of confluent consolidation which resembles 
strongly the findings in acute left heart failure, broncho-pneumonia, or the 


picture with acute gas poisoning. 


From “Principles in Roentgen Study of the Chest” by William Snow 


(Charles C. Thomas, Publishers). 


EFFECT OF GLYCERITE OF HYDROGEN PEROXIDE UPON 
HEALING TIME IN ANORECTAL SURGERY 


James T. JENKINS, M.D. 


PEORIA, 


HE local postoperative conditions fol- 

lowing anorectal surgery performed 

however aseptically leave raw areas 
which are exposed to bacteria, chiefly staphy- 
lococci, streptococci, PS. pyocyaneusand E. 
coli as originating both from the surface of 
the body and from the colon. The subsequent 
tissue reactions due to the effects of surgical 
interference, trauma and such bacterial 
contamination are not those which usually 
follow infection, since with adequate drain- 
age there is little or no swelling; yet with 
the invariable infection healing by first 
intention is rare. The healing process at- 
tendant upon anorectal surgery has, there- 
fore, been regarded as slow and any 
treatment which lessens such healing time 
is deemed worthy of report. The present 
paper is concerned with the effects of 
glycerite of hydrogen peroxide, a non-aller- 
gic, hygroscopic, bacteriostatic and bacteri- 
cidal solution, which used as a postoperative 
wound dressing has affected the healing 
time of those of our patients subjected to 
anorectal surgery. 

Glycerite of hydrogen peroxide consists 
of hydrogen peroxide dissolved in glycerol. 
It may be prepared by using water-free, 
pure hydrogen peroxide (g2 per cent) in 
water-free glycerol or by using the addition 
product, urea hydrogen peroxide crystals 
dissolved in glycerol, as a source of water- 
free hydrogen peroxide. The concentration 
of urea peroxide (4 per cent) furnishes a 
solution containing approximately 1.5 per 
cent of hydrogen peroxide. The stability of 
the solution! and its antibacterial effects? 
have demonstrated that at room tempera- 
ture there is little or no deterioration for 
periods of more than one year, while it is 
bactericidal for the gram-positive organ- 
isms, Staphylococcus aureus (FDA strain 
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209), Streptococcus (alpha hemolytic), 
Streptococcus (beta hemolytic) Enterococ- 
cus and Micrococcus epidermis, as well as 
the Gram negative organisms, P. mirabilis, 
PS. pyocyaneus, E. coli, A. aerogenes and 
E. typhosa. It is bacteriostatic for the 
diphtheroids. 

Tissue tolerance studies* on one hundred 
normal individuals and in over six hundred 
patients with infections of the skin and 
mucous membranes demonstrate that at 
the 95 per cent level of likelihood, irritation 
would be expected in less than 1 per cent of 
the general population. By general nature 
the solution is hydroscopic, non-allergenic, 
non-irritating and non-toxic, although de- 
hydrating effects may follow its prolonged 
use. No irritation was seen in any of the 
patients studied. 

For the present report ninety-four pa- 
tients were studied over a period of ‘six 
months. The diagnoses were as follows: 
fifty hemorrhoidectomies, twelve fistulec- 
tomies, fifteen excisions of anal ulcers, 
anterior and posterior, three large sacro- 
coccygeal sinuses, twelve abdominoperineal 
resections and two pelvirectal abscesses. In 
all of the first three groups of this series a 
general anesthetic with pentothal sodium 
was used and local anesthesia with zylcaine* 
injection (10 to 20 cc.) was administered 
perianally. It has been our practice to use 
a gentian violet compound‘ containing 1 
per cent pontocaine, 3 per cent gentian 
violet and 10 per cent tannic acid as a post- 
operative dressing applied daily, both in 
the present series and those treated sur- 
gically in the past. The results, therefore, 
are not due to the action of the gentian 
violet compound. On the third postopera- 
tive day of the present series the affected 

* Supplied by Abbott Laboratories, 
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area is treated with an application of 
glycerite of hydrogen peroxide applied full 
strength with large cotton swabs to the 
lower rectum, anal canal and _ perianal 
areas. The patients are permitted up on 
their first postoperative day and their first 
evacuation occurs by the second or third 
postoperative day. They are usually dis- 
charged on the fourth or fifth hospital day 
and are furnished with a supply of the solu- 
tion to apply three times daily at home. 
Subsequent office treatment consists of the 
application of glycerite of hydrogen perox- 
ide and gentian violet compound three 
times weekly until healing is complete. 

In an equal number of patients seen be- 
fore we instituted treatment with glycerite 
of hydrogen peroxide, the healing time from 
the operative day to final discharge was 
from seven to eleven weeks, with an aver- 
age healing time of eight weeks. In the 
present series of seventy-seven patients 
who underwent surgery involving the ano- 
rectal canal, the healing time varied from 
three to four and one-half weeks, with an 


average of four weeks, or just half the - 


length of time before using this solution. 
Furthermore, hot wet dressings which had 
been used in the past as routine procedure 
to aid the exudative process and promote 
healing have been used in this series only 
for the relief of pain following evacuation. 
Such applications were necessary in only 
seven of the seventy-seven patients in this 
series. In patients who had undergone 
radical excision of large sacrococcygeal 
sinuses, healing time required from four- 
teen weeks to as long as four months. In 
the present series of three patients it was 
reduced to an average time of eight weeks. 

Glycerite of hydrogen peroxide has been 
used in cleansing the posterior cavity fol- 
lowing abdominoperineal resection one or 
two times daily. We have not irrigated a 
posterior cavity in the past year. When 
clean, healthy granulation tissue has formed 
after cleansing with the solution twice 
daily, the area is covered with powdered 
red blood cells, lyocyte powder,* a pro- 

* Supplied by Sharp & Dohme. 
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cedure which has been most beneficial to 
rapid healing. In this series of twelve pa- 
tients the healing time varied from eight to 
ten weeks, while in an equal number of 
patients seen before we instituted the treat- 
ment the healing time varied from eighteen 
to seventy-four weeks. Furthermore, in 
five cases when glycerite of hydrogen per- 
oxide was applied to cavities which seemed 
to resist complete healing, final epitheliza- 
tion was accomplished after one or two 
applications. 

In two patients with pelvirectal ab- 
scesses, healing took place in eight weeks. In 
two patients seen before this treatment 
with glycerite of hydrogen peroxide was 
instituted, healing time was sixteen weeks. 
None of these patients in this complete 
series showed any signs of irritation or 
overgrowth of granulation tissue. How- 
ever, a small percentage of the patients 
complained of a burning sensation which 
was of very short duration. 


CONCLUSIONS 


Healing time following anorectal sur- 
gery was reduced approximately one-half 
since treatment with glycerite of hydrogen 
peroxide was instituted. 

Patients have been more comfortable 
during their hospitalization through the 
elimination of hot wet packs, formerly used 
routinely to promote the exudative process 
and stimulate healing. 

The necessity for nursing care has been 
greatly reduced in these times of crowded 
hospital conditions. 

The oil-soluble anesthetic used routinely, 
10 cc. to the posterior quadrant and 10 ce. 
to the anterior quardant of the perianal 
area, has eliminated the laryngeal spasm 
and stimulation of the respiratory center 
from dilatation of the anal sphincter. 

There was no postoperative perianal 
abscesses from the use of the oil-soluble 
anesthesia. 

The cleansing of posterior cavities in ab- 
dominoperineal resections with glycerite of 
hydrogen peroxide followed by the applica- 
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FIssURE In ano is not uncommon in infants or in older children. The 
etiology is usually traumatic, produced by the passage of hard feces, and the 
location is usually posterior. The basic factor is, of course, constipation. 
Diarrhea, with its attendant straining and frequent irritating passages, may 
also initiate an anal fissure. 

From ‘‘Ambulatory Proctology” by Alfred J. Cantor (Paul B. Hoeber, 
Inc.) 


TENDON TRANSPLANTS FOR RADIAL AND ULNAR 
| NERVE PARALYSIS* 


Mayor Timotuy A. LAMPHIER AND Major J. WILLIAM LITTLER 
MEDICAL CORPS, ARMY OF THE UNITED STATES 


T is our purpose in this paper to describe 
the technics used at the Cushing Gen- 
eral Hospital to obtain good functional 

results in cases of irreparable destruction of 
radial and ulnar nerves. In no instance 
have we found it possible or advisable to 
carry out a combined tendon transplant for 
ulnar and radial nerve palsy in the same 
hand. The number of tendon transplants 
for radial palsy have been numerous, 
whereas the entirely new technic for ulnar 
nerve palsy has been applied to less than 


SIX Cases. 
GENERALIZATIONS 


Concomitant with the routine preopera- 
tive examination, a clear mental picture 


should be formed of exactly what type of 
procedure is to be followed. Needless to 


state, no reconstructive tendon work 
should be contemplated on a completely 
anesthetic hand. Following primary nerve 
anastomosis and such signs of nerve re- 
generation as burning, hyperesthesia and 
other sensory changes beyond the site of 
nerve repair, it can be assumed that satis- 
factory progress will continue, and then 
and only then should tendon grafts and 
transfers be done. 

In those instances in which bone grafting 
has to be carried out, tendon work should 
be postponed until there is both clinical and 
x-ray evidence of union, which varies in the 
main from eight to twelve weeks. It has 
been our experience that bone reconstruc- 
tion of the metacarpals is usually followed 
by shortening and thickening of the asso- 
ciated metacarpophalangeal collateral liga- 
ments with hyperextension of the fingers, 
thus preventing flexion at the knuckle 
joint. 

Therefore, it is best in such cases to 


excise collateral ligaments prior to defini- 
tive tendon work and to maintain the 
digits in a flexed position with the aid of a 
Bunnell hand splint (Fig. 1) for several 
weeks prior to definitive tendon work. 
With the aid of physiotherapy and frequent 
finger exercises, this deformity is easily 
overcome, and then tendon transplants can 
be made successfully. 

We have tended to carry out either ulnar 
or median nerve repair in conjunction with 
tendon transfers provided there is not an 
extensive loss of nerve substance. How- 
ever, a loss of more than 3 or 4 cm. of nerve 
substance in the wrist and forearm in cases 
of median or ulnar nerve injury usually 
means that the wrist and elbow joint must 
be markedly flexed to approximate the 
nerve endings. Under such conditions it is 
better to postpone all tendon work until 
there is evidence of nerve regeneration. 

When the tissues in the hand, wrist or 
forearm are obviously in poor condition 
and there is a marked degree of cicatrix, it 
is best to consider antebrachial or triceps 
fascial transplants to provide an adequate 
sliding mechanism. Occasionally, records of 
previous hospitalizations indicate that de- 
nuded bone surfaces will be encountered. 
In such cases fascial transplants are a ne- 
cessity. An excellent sliding mechanism will 
be found where huge skin defects have been 
filled in with abdominal pedicle flaps. Or- 
dinarily in such cases the site of the missing 
subcutaneous tissue will be supplied with a 
fair amount of subcutaneous fat. Tendon 
transplants or grafts can be tunneled 
through such adipose tissue, thus simula- 
ting, in a way, the epitendineum. 

In those instances in which flap opera- 
tions or bone grafts have been followed by 
any degree of sepsis, whether superficial or 


* From the Cushing General Hospital, Framingham, Mass. 
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Fic. 1. A Bunnell hand splint devised to promote 
flexion at the metacarpophalangeal joints of the 
fingers. 


deep-seated, surgery should be postponed 
at least eight to ten weeks after the infec- 
tion has completely subsided. The chances 
of recurrent infection are very great indeed 
if any type of extensive procedure is at- 
tempted prior to this time interval. The 
majority. of infections have responded well 
to penicillin administered both locally and 
intramuscularly. However, an occasional 
mixed type of infection will become resis- 
tant to this drug because gram-negative 
bacilli are prone to produce a penicillin 
inhibiting enzyme “penicillinase.” The 
more superficial wounds have, in our ex- 
perience, responded well to either strepto- 
mycin or a_ parachlorophenol-penicillin 
mixture. For the more extensively infected 
and deep-seated septic conditions of this 
type, a combined course of intramuscular 
and topical applications of streptomycin is 
more to be desired. A word of caution 
should be added here. When streptomycin 
has been used in too small amounts, bac- 
teria tend to become “streptomycin-fast.” 
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It is best to run streptomycin sensitivity 
tests in those instances in which this drug is 
deemed necessary in order that, first, it can 
be determined if the drug is to be of any 
value at all, and second, to ascertain the 
amount of the drug necessary to combat 
the bacteria in question. 

The degree of functional return following 
tendon transplants will also depend on the 
condition of the joints involved. The im- 
portance of physiotherapy and passive ex- 
ercises should never be underestimated. 
Supple joints will rarely become stiff or 
ankylosed during the customary post- 
operative period following tendon trans- 
plants. The patient must be thoroughly 
imbued with the idea that he is playing a 
major réle in the recovery of the function of 
his hand. Rather frequently men with 
several years of overseas service followed 
by prolonged hospitalization tend to be- 
come discouraged and fail to play their 
part in this reconstructive activity. A non- 
cooperative patient may prefer amputation 
to any reconstructive procedure. Quite 
naturally motion will be at a minimum 
when the extremity is first removed from 
the plaster, and this phase should be thor- 
oughly described and explained to the 
patient beforehand. In many instances we 
have been able to prognose successful re- 
sults by an optimistic mental outlook on 
the part of the patient preoperatively. 
Individual problems at home can often be 
solved with the help of the Red Cross and 
similar agencies, thus allowing the recipient 
of surgery to concentrate on nothing else 
but the end result of surgical repair. 


RADIAL NERVE PALSY 


Typical dropped-wrist deformity as the 
result of radial nerve damage should be 
treated primarily by end-to-end suture 
with the wrist held in cock-up position pre- 
and postoperatively. A gap of up to 8 cm. 
can usually be overcome by freeing the 
nerve in the arm and maintaining the elbow 
in flexed position in plaster. The question 
arises as to how great a time interval should 
elapse before the patient is subjected to a 
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Fic. 2. a and s, C-shaped incision over the dorsum of the wrist exposing the extensor 
tendons of the thumb and fingers. 


tendon transfer. We believe that a total 
of four months is a maximum figure pro- 
vided there have not been any signs (in- 
cluding Tinel’s) or symptoms of return of 
function in the interim. Since the repaired 
radial nerve regenerates at a rate of 2 to 3 
mm. per day, four months should be ample 
time regardless of how high the nerve has 
been divided. Because of universally poor 
results with nerve grafts in this procedure, 
they are to be discouraged. It is better to 
have a tendon team in readiness at the time 
the nerve is first explored, so that if the 
nerve gap is too great to be overcome by a 
freeing up procedure and the operation has 
not been too lengthy, a tendon transfer can 
be carried out immediately. This is more 
satisfactory than subjecting the patient to 
a second operation at some later date. 
Naturally, both the flexor carpi ulnaris and 


the flexor carpi radialis are examined pre- 
operatively to determine their functional 
state. All operative procedures of this kind 
can be best performed with a pneumatic 
type of tourniquet inflated to 300 mm. of 
mercury about the upper arm. 

The operative procedure consists of mak- 
ing a C-shaped skin incision over the dor- 
sum of the wrist just proximal to the dorsal 
transverse carpal ligament. At this point, 
the extensor communis bundle to the sec- 
ond, third, fourth and fifth fingers are 
identified. Through the same incision, the 
extensor pollicis longus, the extensor pol- 
licis brevis and the abductor pollicis are 
likewise identified, as illustrated in Figures 
2A and B. 

Now returning to the volar aspect of the 
forearm, a long L-shaped incision is made 
with the base of the ““L”’ just proximal to 
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Flexor Carpi 


Fic. 3. A and B, L-shaped incision over volar aspect of wrist for division of flexor carpi 
radialis and flexor carpi ulnaris. 


Transplanted Radial Tendon 


Fic. 4. A, B and c, the flexor tendons implanted 
into the extensor groups of the thumb and fingers. 


the anterior carpal ligament and the long 
arm of the “L”’ running parallel and just 


lateral to the flexor carpi ulnaris, as shown 
in Figures 3a and B. 

The ulnaris is then divided just proximal 
to its insertion on the pisiform bone. As the 
muscle belly of the ulnaris amost follows 
the tendinous portion down to its insertion, 
the L-shaped incision provides ample expo- 
sure so that the tendon can be stripped free 
of its muscle attachment to a point opposite 
the junction of the middle and lower thirds 
of the forearm. The ulnaris tendon is then 
passed subcutaneously in an obliquely for- 
ward fashion to the dorsum of the wrist. 
Caution must be taken to split the ante- 
brachial fascia at that point where the ten- 
don becomes subcutaneous. 

The flexor carpi radialis is then divided 
just proximal to the anterior transverse 
carpal ligament. At the junction of the 
lower and middle thirds of the forearm, it 
is picked up again and passed subcutane- 
ously and obliquely forward to the dorsum 
of the wrist with a curved Kelley clamp. 
Great care should be taken to avoid twist- 
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Fic. 5. A to D, the step by step procedure to secure the flexor carpi ulnaris to the common 
extensor tendon group of the fingers. 


ing the tendon on itself in its passage from 
the volar to the dorsal aspect of the, fore- 
arm, and the tendon must be external 
throughout its entirely extent to the ante- 
brachial fascia to obtain a good functional 
result. At that point where the flexor carpi 
radialis is delivered superficial to the fascia, 
it is best to cut back the fascia 2 or 3 cm. as 
the tendon is prone to adhere at this point. 

With the wrist still in its “‘cock-up”’ posi- 
tion, the radialis is then passed through the 
tendons of the abductor pollicis longus, the 
extensor pollicis brevis and the extensor 
pollicis longus in that order. Ascertaining 
a proper degree of tension, that part of the 
radialis passing through these tendons is 
scarified and transfixed at this point with 
No. 80 cotton. The end of the radialis can 


then be split longitudinally and its split 
tails interwoven back through the three 
tendons named above to make the junction 
more secure. In like fashion, the ulnaris is 
passed through the extensor communis 
group to the second, third, fourth and fifth 
fingers, as illustrated in Figures 4, B and c. 

Figure 5A to D illustrate step by step the 
procedure to be followed to bring the flexor 
carpi ulnaris through the common extensor 
bundle. 

Following this procedure, great pains 
must be taken to keep the wrist dorsiflexed 
at a 30 degree angle until the plaster has 
been applied. Lieutenant Colonel Rafe 
Nelson Hatt has circumvented this obstacle 
in the following manner: Once the flexor 
carpi ulnaris and flexor carpi radialis have 
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Fic. 7. 


Fics. 6 and 7. Photographs of aluminum “cock-up” hand splints. 


been passed subcutaneously to the dorsum 
of the wrist, the subcutaneous tissues and 
the L-shaped skin incision are approxi- 
mated with No. 80 cotton and dressed. The 
hand is then maintained in its proper 
“cock-up”’ position by securing an auto- 
claved aluminum 30 degree cock-up splint 
to the volar aspect of the hand and fore- 
arm. Prior to applying the splint, it is best 
to pad it lightly with sterile sheet wadding. 
This splint is illustrated in Figures 6 and 7. 

The splint is maintained in position by 
securing it to the extremity with a roll of 
sterile gauze. This splint securely holds the 
hand at the proper angle of dorsiflexion and 
releases a pair of additional hands for the 
completion of the operation. Once the ten- 
dons have been transfixed and the dorsal 
skin incision approximated and dressed, 
the entire forearm and hand is then 
wrapped with gauze roll without disturbing 
the previously applied splint. In this man- 
ner the wrist, fingers and thumb are com- 
pletely immobilized at the correct angle of 
dorsiflexion without danger-of disturbing 
the tendinous junctions. The splint is re- 
moved at the end of six weeks and exercises 
instituted. It should not be used as a night 
splint thereafter, but rather a simple type 
of anterior cock-up splint which does not 
include the thumb and fingers and extends 
down only to the distal palmar crease. 

If a plaster cast has been used postopera- 
tively for immobilization of the forearm, 
hand and fingers, it likewise is removed 
after a lapse of six weeks. Anterior splints 


should be maintained until the patient is 
able to keep his hand in a dorsiflexed posi- 
tion without artificial aid. Physiotherapy is 
instituted during the fifth postoperative 
week. During the following three or four 
weeks it is best that a cock-up splint be 
worn at night. 


ULNA NERVE PALSY 


Injury to the motor component of the 
ulna nerve in the wrist results in a claw 
hand type of deformity in that the two 
medial lumbrical muscles supplied by the 
ulna are paralyzed. As a result the proximal 
phalanges of the ring and little fingers can- 
not be flexed at the same time that the two 
distal phalanges are extended. It is a well 
known fact that following repair, the ulna 
nerve regenerates very slowly. Its recovery 
after’ injury is far more time-consuming 
than that of the radial nerve (which regen- 
erates rapidly) or the median nerve. 

As in cases of radial nerve injury, the 
ulnar should be first explored and primary 
end-to-end anastomosis with fine tantulum ~ 
wire performed, if possible. A waiting 
period of four months following repair 
without any signs of regeneration is suffi- 
cient to warrant tendon transfer. 

In a certain few selected cases in which 
the patients themselves have maintained 
supple metacarpophalangeal and _inter- 
phalangeal joints in the ring and little 
fingers, we have adopted the following 
procedure: 
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Fic. 8. A diagrammatic representation of the method of transplanting the split sublimis 
tendon of the ring finger to the dorsal aponeuroses of the ring and little fingers. 


A small curved palmar incision is made 
exposing the sublimis tendon of the ring 
finger. Two other small incisions are made 
on the radial aspect of the ring and little 
fingers. On the ring finger, the sublimis ten- 
don is severed opposite the proximal inter- 
phalangeal joint, the commissure cut and 
the sublimis tendon withdrawn through the 
palm. The two divisions are then separated 
proximally and one division passed through 
each lumbrical canal to the radial aspect of 
the ring and little fingers. The dorsal 


aponeurosis is scarified as is the sublimis 
tendon slip. Using 35-gauge steel wire, the 
divisions are then-attached to the dorsal 
aponeurosis with a small “pull-out” type 
of wire via the Bunnell technic. Postopera- 
tively, the hand is encased in plaster with 
the fingers straight and the wrist flexed for 
a period of three weeks. Figure 8 visualizes 
the step-by-step procedure in transplanting 
the sublimis. 

Although this arrangement of tendons 
cannot be explained adequately on a physi- 
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Fic. 9. A head i in 5 which there is typical 
inability to extend the ring and little 
fingers because of severe damage to the 
ulnar nerve at the wrist joint. 


ologic basis, i.e., using a flexor of the finger 
for extension, the results have been most 
gratifying. Within three or four weeks fol- 
lowing the removal of plaster, the muscle 
groups in the digits have had enough time 
for re-education so that the function of the 
sublimis does not “‘check-rein”’ that of the 
profundus. Thus flexion power of the ring 
and fifth fingers have been sacrificed to 
some degree with this interchange; but in- 
stead of two useless digits which would 
usually be amputated, a very satisfactory 
hand results. 

Figure 9 represents a hand in which there 
is typical inability to extend the ring and 
little fingers because of severe damage to 
the ulnar nerve at the wrist joint. A pri- 
mary end-to-end anastomosis had been 
done seven months prior to tendon trans- 
fer. The patient fortunately has maintained 
here metacarpophalangeal and interpha- 
langeal joints by daily passive exercises. 

Figures 10 and 11 represent the range of 
motion possible during the eighth postoper- 
ative week in the patient described in 
Figure 9. 
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Fic. 10. Fic. 11. 
Fics. 10 and 11. The range of motion 
possible during the eighth postoperative 
week in the patient described in Figure 9. 


CONCLUSION 


The technic followed at this Army instal- 
lation for the treatment of ulnar and radial 
nerve palsy have been described. The cases 
in which tendon transfer for ulnar palsy has 
been carried out were exceedingly small in 
number, but the results seem to justify this 
report on its value. Tendon transfer for 
radial palsy is not a new procedure, having 
been resorted to frequently during World 
War 1. However, a few of the pitfalls result- 
ing in poor function have been pointed out. 

The non-traumatic causes of dropped- 
wrist deformity include infantile paralysis, 
ischemic contracture and spastic paralysis. 
Previous reports indicate the value of ten- 
don transplants for these conditions. The 
hand is easily held up against the force of 
gravity; and although power of extension Is 
not as great as prior to injury, the utility of 
this extremity is great. 

Following tendon transfer, a definite 
massed extension in the radial type of in- 
jury or massed flexion of the ring and fifth 
fingers in the ulnar type of injury results. 
Nevertheless, the patient soon learns to ac- 
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commodate for this massed action and he 4. COMPERE, ae & Transplantation of tendons. 
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THERE are five major fascial spaces in the hand in which pus may ac- 
cumulate. They are the dorsal subcutaneous space, the dorsal subaponeuro- 
tic space, the thenar space, the middle palmar space, and the web spaces 
between the bases of the fingers. 

From ‘‘Operations of General Surgery” by Thomas G. Orr (W. B. 
Saunders Company). 


ULTRAVIOLET BLOOD IRRADIATION TREATMENT OF 
PELVIC CELLULITIS 
KNOTT METHOD 


R. C. Oiney, m.p. 
LINCOLN, NEBRASKA 


ELVIC cellulitis, chronic pelvic infec- 

tion or pelvic inflammatory disease 

constitutes the most common and 
persistent complaint for which women con- 
sult their doctors. These cases range from 
the mild inflammatory condition with dys- 
menorrhea to the serious surgical diseases 
of massive inflammatory processes involv- 
ing all of the pelvic structures. The great 
majority of these cases are non-gonorrheal 
in origin and are of a mixed infection, and 
a high percentage of these cases have never 
had gonorrhea. To a great extent the infec- 
tion in the pelvis in these cases is hemato- 
genous in origin. 

Pelvic cellulitis constitutes one of the 
diseases that is due to the inability of the 
host to keep out or to destroy the invading 
organisms which produce the disturbance. 
In the treatment of these conditions two 
principles must be kept in mind: One, to 
attack the invading organism and destroy 
it or inhibit its growth. In this process, 
however, nothing is usually done to stimu- 
late the resistance of the invaded host and 
this lack of resistance allows the condition 
to develop in the first place. Second, to 
stimulate the resistance of the host to the 
point where it destroys or inhibits the in- 
vading organisms. If treatment consists 
only of measures to attack invading or- 
ganisms with no thought to stimulation of 
the host’s resistance, the disease process is 
subject to recurrence because of the host’s 
inability to develop sufficient defense. 

Ultraviolet blood irradiation by the 
Knot technic as approved by the American 
Blood Irradiation Society is the most im- 
portant treatment we have at the present 
time to stimulate the host in the process of 
building up resistance, 


By increasing blood oxygens up to 300 
per cent and by increasing the phagocytic 
action of the white blood cells 50 to 100 
per cent, we are doing something to stimu- 
late the individual resistance to help de- 
stroy the invading organisms. Recently, 
much has been done to develop drugs which 
will destroy or inhibit the invading organ- 
isms, but very little has been done to 
stimulate the individual’s resistance against 
the infection. 

Ultraviolet blood irradiation treatments 
are usually given at intervals of two to four 
weeks, and patients require two, four or six 
treatments, sometimes more. In severe 
cases treatments may be given more fre- 
quently as indicated, and in chronic cases 
treatments may be given at intervals one, 
two or three months apart for a period of 
time. 

Since June, 1944, we have treated 631 
patients with this condition with such un- 
usually gratifying results that we believe 
they are worth reporting. These are classi- 
fied as very severe, 220 cases or 35 per cent; 
moderately severe, 238 cases, or 38 per 
cent; and mild, 173 cases or 27 per cent. At 
the present time we do not operate upon 
any patient with a pelvic disorder unless 
there is an abscess, tumor, cyst or other 
organic condition which is not purely in- 
flammatory. Almost all massive inflamma- 
tory diseases will subside and recover 
completely without surgical intervention, 
and in many cases the massive inflamma- 
tory process was so extensive that it seemed 
impossible for them to disappear com- 
pletely without surgical intervention. A 
large number of the patients treated had 
massive inflammatory disease, many had 
been persistent for years and had been 
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under treatment of various types for pro- 
longed periods. It is gratifying to see pa- 
tients improve rapidly under ultraviolet 
blood irradiation and return to normal, 
with the massive inflammatory process 
entirely disappearing. The recovery of 
these patients more nearly approaches 
complete recovery than with any other 
treatment. The pain and tenderness sub- 
sided in most cases in two to ten days, and 
the swelling and massive induration disap- 
peared gradually from the first few days. 
In most cases in four to eight weeks the 
swelling and tenderness had entirely dis- 
appeared and the organs were back to 
normal. 

In all of our serious diseases of the pelvis 
in which hysterectomy or other extensive 
surgical procedure is carried out, ultravio- 
let blood irradiation is given preoperatively 
and postoperatively. It is found that those 
patients withstand this surgery compara- 
tively easily. There are very few postopera- 
tive complications and patients have a 
rapid and smooth recovery; few have post- 
operative ileus and peritonitis. Patients 
move about easily, require less opiate and 
have very little vomiting. The bowel main- 
tains its tone much better and gas is seldom 
a problem. The mortality rate is greatly re- 
duced and morbidity is reduced about 50 
per cent compared to cases in which opera- 
tion is performed without this treatment. 

During the past twenty-five years we 
have used every means at our command to 
clear up pelvic inflammatory conditions 
without surgical removal of the organs, and 
have found ultraviolet blood irradiation by 
far the most effective in both acute and 
chronic cases. The treatment is easy to 
carry out and so well accepted by the pa- 
tients that it is a very welcome relief to 
them. 

In the series the first group consists of 
220 cases of very severe chronic non-gonor- 
rheal pelvic cellulitis with massive swelling, 
tenderness, pain, etc. The duration of com- 
plaint ranged from several months to many 
years. All had had recurrent attacks and 
many had been operated on, Of these pa- 
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tients, 174 or 79 per cent, have been com- 
pletely relieved of all symptoms and the 
pelvic organs have returned to normal con- 
dition, size and position, and have devel- 
oped a feeling of well being which they have 
not had for years. This group received no 
other treatment. Twenty-four patients or 
II per cent were improved, and twenty-two 
or 10 per cent were operated upon. Of the 
twenty-two operations, ovarian cysts, fi- 
broids and/or definite abscess formations 
were the conditions found at operation. 
The second group consists of 238 cases of 
moderately severe pelvic inflammatory dis- 
ease as compared to the very severe group 
above. On examination these patients re- 
vealed marked swelling and tenderness of 
the pelvic structures. All had been com- 
plaining for from several months to several 
years with recurrent attacks of moderate 
or severe proportions. Some of these pa- 
tients had been operated upon and some of 
the pelvic structures removed for this 
pelvic inflammatory disease. After ultra- 
violet blood irradiation therapy 191 or 80 
per cent were entirely relieved of symptoms 
and the pelvic organs returned to normal. 
There was entire absence of pain, tender- 
ness and swelling, and function of organs 
returned to normal. Twenty-four or 10 per 
cent were markedly improved but were not 
entirely relieved of all symptoms and con- 
tinued to have some tenderness. Twenty- 
three or 10 per cent did not continue 
treatment and the result is not known. 
The third group consisted of 174 patients 
with chronic, mild, pelvic infection with 
severe dysmenorrhea. On examination these 
patients all revealed very tender pelvic 
organs but without palpable masses. A 
large number of cases were young women, 
many of them unmarried, who had com- 
plained of severe dysmenorrhea for many 
years. The findings in these cases are com- 
pared to a large number of normal patients 
examined in whom no tenderness was found 
and no dysmenorrhea was present. After 
adequate ultraviolet blood irradiation ther- 
apy 141 or 87 per cent were entirely relieved 
of all symptoms. Dysmenorrhea entirely 
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disappeared and on examination they were 
found not to have any tenderness or evi- 
dence of the pre-existing inflammation. The 
feeling of well being and improvement 
generally was very marked. Seventeen pa- 
tients of this group were improved and six 
did not return for treatment. 

In this series there were seventeen cases 
of sterility. The duration ranged from two 
years to many years. All these patients had 
chronic inflammatory disease of moderate 
severity. They became pregnant after 
ultraviolet blood irradiation therapy and 
have gone through or are going through a 
normal pregnancy. 

There were also five cases of threatened 
abortion in patients with pelvic cellulitis. 
The abortion had progressed to a point of 
regular frequent pains, heavy bleeding, and 
seemed inevitable in each case. All these 
symptoms subsided promptly with ultra- 
violet blood irradiation treatment, and the 
patients continued to full term and normal 
delivery. 


CASE HISTORIES 


The following are a few examples of pa- 
tients treated: 


Mrs. M. E., age thirty-three, married, the 
mother of two children, was operated upon five 
years before for extensive salpingo-oophoritis 
without suppuration in the left tube and ovary. 
The patient returned with an identical mass 
about the size of an orange in the right side of 
the pelvis. She had been under treatment for 
several months. There was marked tenderness, 
pain and temperature, with pain radiating 
down the right leg. After the first ultraviolet 
blood irradiation the patient was relieved of 
pain in forty-eight hours. Following this, treat- 
ments were given and in six weeks the mass 
had entirely disappeared. She has been watched 
for two and one-half years without recurrence 
of this mass. 

Mrs. C. W., age forty-six, had had severe 
dysmenorrhea as a young girl, was married, 
had three children, and had also had four 
spontaneous miscarriages. During her entire 
menstrual life she had had pelvic disease. 
Marital relations were very painful, and the 
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patient suffered intensely each month. Exami- 
nation revealed a large tender mass filling the 
pelvis and involving all structures. After six 
weeks on ultraviolet blood irradiation treat- 
ment the massive inflammation had dis- 
appeared. Tenderness disappeared and marital 
relations were not painful. The patient stated 
that she felt better than she had for as long as 
she could remember. 

Three young girls, unmarried, fifteen, seven- 
teen and eighteen years of age, respectively, 
came in for examination with acute pain in the 
pelvis. Bimanual examination by rectal method 
revealed a very tender mass in the ovary about 
6 cm. in diameter. All three had a very small 
introitus, indicating no sexual relations. After 
the first ultraviolet blood irradiation treatment 
each patient was relieved of pain in twenty-four 
to forty-eight hours, and in about two weeks 
the masses had entirely disappeared. The pa- 
tients have been followed and no recurrence of 
the condition has appeared. 

One patient with threatened abortion at six 
months’ pregnancy who had been in the hospi- 
tal for several weeks, had reached the point of 
heavy bleeding and regular pains every five 
minutes. Within twelve hours after the first 
ultraviolet blood irradiation treatment all pains 
ceased and bleeding stopped in thirty-six hours. 
This patient had no more difficulty, went 
through to full term and delivered a normal 
baby. She was given three ultraviolet blood 
irradiation treatments. 


CONCLUSION 


During twenty-five years of practice I 
have never found any treatment for chronic 
pelvic cellulitis that compares with ultra- 
violet blood irradiation by the Knott 
technic as approved by the American Blood 
Irradiation Society. The relief to patients 
is very marked and the return to normal of 
the pelvic structures is very interesting. 
The general improvement of the patient is 
also remarkable. By this method of treat- 
ment it is possible not only to relieve a 
large percentage of patients with acute and 
chronic pelvic cellulitis, but it is also possi- 
ble to avoid surgical removal of structures 
unless there is a definite cyst, tumor or 
organic disease other than inflammatory. 
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COMBINED APPENDECTOMY AND INGUINAL HERNIOTOMY* 


Wituiam H. Myers, M.p. AND Rutu F. RoMINGER, M.D. 


COAL VALLEY, 


TECHNIC thought to be original 
was first used by one of us (W. H: 


M.) about ten years ago for the 
performance of an appendectomy through 
the same incision as an inguinal herniotomy. 
Over a period of years the uses of this oper- 
ation have expanded so that now it has 
been found advantageous in the repair of 
difficult hernias on the left side as well as on 
the right. 

The advantages claimed for this opera- 
tion are the following: (1) The appendix 
may be removed through an incision of 
adequate size which may be enlarged if 
necessary. (2) The finger may be inserted 
through the internal ring from within the 
abdomen into the hernial sac facilitating its 
dissection. (3) The transversalis fascia in 
‘the region of the internal ring is not dis- 
turbed, stretched or incised in efforts to 
perform an appendectomy through this 
opening. (4) The accurate placing of su- 
tures in the transversalis fascia, especially 
in large thinned out, direct hernias is facili- 
tated by a finger or fingers inside the ab- 
domen when placing sutures. (5) Abdom- 
inal contents and bladder may be held 
away from the region of operation when 
placing sutures. This allows full bites of 
tissue to be taken without danger of 
visceral puncture or injury. (6) In large, 
adherent or sliding hernias on either right 
or left sides, a muscle splitting incision 
which allows the fingers to be placed in the 
abdominal cavity greatly facilitates the 
identification and isolation of the sac. 

A recent search of the literature reveals 
but one operation somewhat similar, that 
of Torek. His operation, described in 1906, 
incises the aponeurosis of the external 
oblique muscle from the external ring to 
near the anterior superior spine. Herniot- 
omy is continued in the routine manner to 


ILLINOIS 


the completion of the sac ligation. The 
hernia operation is then interrupted and 
the appendectomy performed through a 
muscle splitting incision in the usual site. 
The hernial closure is then finished. No 
mention is made of intra-abdominal manip- 
ulations other than appendectomy. Review 
of the literature both on general surgery 
and hernia mention only appendectomy 
through the internal ring or in cases in 
which the appendix occupies the sac. 


TECHNIC 


For unilateral hernia the skin incision 
parallels the inguinal (Poupart’s) ligament, 
about 2 cm. above the same. This incision 
extends from a point medial to the anterior 
superior spine of the ilium to the region of 
the external ring. In bilateral hernia an 
incision of the Pfannenstiel type is used. 

The skin incision is carried down through 
the superficial fascia and Scarpa’s fascia to 
the aponeurosis of the external oblique 
muscle. In the Pfannenstiel incision the 
Scarpa layer need not be incised across the 
midline rectus area between the external 
rings. 

The aponeurosis of the external oblique 
muscle is split in the direction of its fibers 
by incision of the intercrural fibers, from 
the upper border of the external ring to a 
point near the anterior superior spine of 
the ilium. The lower leaf, usually 2 to 3 cm. 
in width, is used in repair. A narrow strip 
of the lower edge of the upper leaf is left 
attached at its medial end. This may be 
used in repair by the fascial strip method. 

The aponeurosis is dissected free from 
the sac and cord with care being used to 
avoid injury to the ilioinguinal nerve. 

A retractor is placed beneath the outer 
third of the upper edge of the external ob- 
lique aponeurosis and retracted upward. 


* From the Myers Clinic, Coal Valley, Ill. 
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Fic. 1 

operation; at left, skin and superficial fascia in- 
cised; aponeurosis of external oblique muscle 
exposed. 

Fic. 3. Cecum and appendix delivered through 
muscle splitting incision in internal oblique and 
transversalis muscles. 


The fibers of the internal oblique muscle 
are exposed and a typical muscle-splitting 
appendectomy incision is made in the usual 
site. Should unusual difficulties attend 
appendectomy this incision may be ex- 
tended medially and downward along the 
rectus sheath without jeopardizing the sub- 
sequent hernial repair. 

When appendectomy has been per- 
formed, the index finger of the left hand is 
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Fic. 2. Aponeurosis of external oblique muscle 
incised and retracted. Retractor under lateral 
third of upper edge pulls aponeurosis upward ex- 
posing usual site of muscle splitting McBurney 
incision, 

Fic. 4. The appendectomy having been com- 
pleted, the cecum is returned to the abdomen. 
The left index finger is inserted into the sac from 
within the abdomen, facilitating its identification 
and dissection. Other types of sacs, direct, femo- 
ral, obturator or combinations thereof may be 
easily palpated. 


inserted into the internal ring and sac from 
within the abdomen. This facilitates identi- 
fication and dissection of the sac. The sac 
contents are reduced and the sac is ligated 
high with chromic catgut. The possibility 
of including abdominal viscera is negligible 
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Fic. 5. The sac is dissected free and contents 
emptied. Adhesions about the neck or inside 
the sac are attacked from within the abdomen 
or from within the sac as necessity may re- 
quire. Ligation is facilitated and made safer 
by finger or fingers beneath the area. 


as the finger below keeps the viscera from 
being tied. 

Not only indirect sacs but the other 
types such as direct, the combination or 
pantaloon type and femoral may be more 
easily identified. An overlooked direct or 
femoral sac may be counted as a recurrence 
a few months or years later. The accurate 
dissection of the direct sacs and the oft 
present bladder is facilitated by the intra- 
abdominal palpating finger. Finding all 
sacs, their thorough dissection from sur- 
rounding structures, and closure of the 
weakened areas by accurate suturing pos- 
sible by this means is the best of insurance 
against recurrence. 

In repair of inguinal hernia it has been 
demonstrated that well placed sutures from 
the transversalis fascia to the inguinal 
ligament are all important. Sutures of mus- 
cle to inguinal ligament are easily done 
without danger of passing the needle 
through the peritoneum and inadvertently 
including bowel or bladder but the results 
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Fic. 6. With the fingers inside the abdomen full 
bites of tissue may be taken in placing of su- 
tures without danger of including other struc- 
tures such as bladder, intestines or femoral 
vessels. The first two interrupted wire or fascial 
strip sutures placed through conjoined tendon, 
transversalis fascia, Cooper’s and the lacunar 
ligaments medial to the femoral vessels closing 
the femoral canal are especially facilitated. 


of muscle fascia unions are questionable in 
many cases. Sutures in the more deeply 
placed and often poorly defined transver- 
salis fascia are another matter. Here the 
fingers beneath the area being repaired aid 
immeasurably in the quick accurate dissec- 
tion, isolation of fascial edges and placing 
of sutures with full bites of tissue without 
danger of visceral damage. 

Our preference in suture material is 
stainless steel wire. This material is strong, 
is non-absorable, does not set up foreign 
body reaction in the tissues and the technic 
is fairly easily mastered. Interrupted su- 
tures with square knots are used through- 
out. The wires are cut as close to the knot 
as possible and at right angles to the suture. 
The sac and the peritoneum are closed with 
No. 1 chromic catgut to eliminate the pos- 
sibility of a broken wire or knot causing 
peritoneal irritation of visceral injury. No. 
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32 wire is used throughout with the excep- 
tion of Scarpa’s fascia and skin where No. 
36 is used. No retention sutures are re- 
quired in most cases. 

There is a notable absence of wound 
swelling and induration with the use of 
wire, probably due to the negligible amount 
of foreign body reaction. There is also a 
notable absence of postoperative pain and 
collection of serum, with resulting wound 
infections. Should a wire-sutured wound 
become infected it will heal well after drain- 
age without sutures being extracted. This 
is in contradistinction to other non-absorb- 
able sutures. Where cotton or silk are used 
and the wound subsequently becomes in- 
fected, they may be fished out of sinuses for 
a protracted period. 

Steel sutures give a feeling of security 
that is well founded. We have never ob- 
served any wound complication or rupture 
following its use in over 600 cases of hernia 
and abdominal section. Hernia cases are 
allowed out of bed to void if necessary the 
day of operation. Older patients are en- 
couraged to get up in a chair the day after 
operation. Hernia cases are hospitalized for 
one week only. 

Our preference in repair of indirect in- 
guinal hernia is closure by a modified 
Bassinni method. The transversalis fascia 
is closed by interrupted wire sutures from 
the spine of the pubis to beyond the inter- 
nal ring. The sutures medial to the femoral 
vein include a bit of periosteum of the 
pubis, Cooper’s ligament, as well as the 
shelving portion of Poupart’s ligament and 
the lacunar ligament closing the femoral 
canal. This area is a site of postoperative 
recurrence and must be closed. 

Where the tissues are thinned out, a fas- 
cial strip from the thigh or from the lower 
edge of the upper leaf of the external ob- 
lique aponeurosis is employed. In the latter 
case a strip about .5 cm. wide is dissected 
free leaving the medial end attached. A 
Masson fascia needle is affixed to the lat- 
eral end. This strip is used to suture trans- 
versalis fascia and oblique muscle to 
Poupart’s ligament by a continuous suture 
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from the pubis to the internal ring. This 
technic was observed at Rochester. Min- 
nesota, in 1936 at an operation performed 
by Dr. C. W. Mayo. It has since been de- 
scribed by others. 

In direct hernia our preference is to bring 
the cord out directly through the abdom- 
inal wall at the internal ring. A fairly snug 
ring is fashioned with interrupted sutures 
of the aponeurosis to Poupart’s ligament 
after closure of the deeper layers as out- 
lined under indirect hernia. The entire 
region from the emergence of the cord to 
the spine of the pubis is then tightly closed 
in layers with interrupted sutures of No. 
32 wire. 

The muscle splitting incision is sutured 
in the usual manner before closure of the 
external oblique aponeurosis. Special care 
must be used in the closure of peritoneum 
and transversalis fascia in a muscle split- 
ting appendectomy incision. Failure in 
fascial closure here may weaken the lower 
inguinal transversalis fascia, predisposing 
to inguinal hernia recurrence. 

Scarpa’s fascia is sewed with interrupted 
sutures of No. 36 wire. The skin is sutured 
with interrupted or continuous No. 36 
wire. No retention sutures .are usually 
needed. The skin sutures may be removed 
in seven to ten days. No superficial irrita- 
tion is observed even if they are not re- 
moved for a prolonged period. 

A similar nvuscle splitting incision may 
be used on the left side in difficult hernias 
such as those with adherent sacs or of the 
sliding types. With the use of the fingers on 
the peritoneal side and inside the sac, a 
quick accurate dissection may be made and 
repair of the wall facilitated. 


CONCLUSIONS 


An operation for combined appendec- 
tomy and inguinal herniotomy is presented. 

The following advantages are claimed: 
(1) Appendectomy may be performed 
through an adequate incision and in the 
usual site. (2) With the finger inside the 
sac it may be quickly identified and dis- 
sected. (3) The sac may be ligated and the 
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transversalis fascia safely and thoroughly dissected and repaired with the use of the 
sutured without danger of visceral damage approach from the abdominal side. 

by placing the fingers beneath the area 


being sutured. (4) Large, adherent or slid- 
I. OREK, ompine operation Or removal oO 
Ing hernias on either right or left sides, may appendix and cure of inguinal hernia. Ann. Surg., 
be more safely, rapidly and accurately 43: 665-667, 1906. 


AN unnecessary appendectomy should not be done during an abdominal 
or pelvic operation which probably will be followed by some oozing of blood 
into the peritoneal cavity. A sump drain is routinely advisable if there is a 
possibility of postoperative oozing both to indicate the presence and amount 
of oozing and to keep the cavity free from blood and exudate. 

From “Principles and Practice of Surgery,” by W. Wayne Babcock 
(Lea & Febiger). 


COMPARATIVE STUDY OF CHEMOTHERAPIES IN THE 
SURGERY OF PILONIDAL SINUS* 


Lieut. Cor. JosepH E. HamItron AND Major M. CatraNnacH 
MEDICAL CORPS, ARMY OF THE UNITED STATES 


HE great preponderance of literature 

on pilonidal sinus deals with new 

surgical methods of closing the wound 
remaining after the sinus has been excised. 
The multiplicity of these descriptions 
testifies that surgery of the intergluteal 
fold is still far from satisfactory. Since so 
much has been written on surgica! technic 
and so very little upon the significance of 
chemotherapy in the healing of the post- 
excisional pilonidal wound, the present 
study has been devoted to the latter 
problem. 

From October, 1942, to October, 1945, 
the authors in treating 129 pilonidal 
sinuses, applied at different times four 
different combinations of chemotherapy, 
namely: (1) no chemotherapy; (2) sul- 


fonamides only; (3) penicillin locally and 


sulfadiazine by mouth; (4) penicillin, 
medium doses parenterally, and (5) peni- 
cillin, large doses parenterally. “fo 
nately, these were applied in successive 
periods and not in strict rotation, thus 
losing much of their comparative value. 
The first nineteen pilonidal sinuses were 
dealt with by excision and local wound 
packing to allow healing by granulation. 
The remaining 110 sinuses in which the 
excision wound was primarily closed form 
the basis of our studies. With the possible 
exception of two or three cases early in our 
experience, all the 110 cases were active 
symptomatic pilonidal sinuses and not 
innocent little lesions picked up in routine 
physical examination. 


PRE- AND POSTOPERATIVE CARE 


The usual incision and drainage of acute 
abscesses and daily sitz baths for a week or 
two for grossly infected cases before 


excising the sinus tracts was carried out. 
Surgery in each case was delayed until the 
wounds appeared “surgically clean” or 
nearly so, a period varying from twelve to 
thirty days. 

When oral sulfadiazine was to be used, it 
was nearly always started twenty-four to 
forty-eight hours or more before surgery, 
2 Gm. every four hours for several doses, 
then 1 Gm. every four hours. This was 
continued for five to seven days after 
operation with an occasional intravenous 
injection of 5 Gm. of sodium sulfadiazine 
at the time of operation. 

Parenteral penicillin, when used, was 
usually started three to seven days pre- 
operatively, but occasionally it was not 
begun until the time of operation. In nine 
of the twenty-two patients receiving aver- 
age doses of penicillin (20,000 to 25,000 
units every three hours) treatment started 
at operation with three failures (30 per 
cent), whereas of the remaining thirteen 
patients pretreated for two to seven days 
there were seven failures (54 per cent). 
Although these few results are contrary 
to expectation, it is our clinical impression 
that a period of pretreatment definitely 
improves the prophylactic value of peni- 
cillin. Injections were continued for from 
five to ten days or more after operation. 

Postoperatively the patient was placed 
on a constipating routine for five days and 
was kept in bed for eight to twelve days. 
No set policy as to the position of the 
patient in bed was followed. Care was 
exercised to keep each wound clean and dry 
at all times. 


OPERATIVE TECHNIC 


It appears that the many recorded 
methods of closing a pilonidal excision 


* From the Surgical Service of Crile General Hospital, Cleveland, Ohio. 
449 


| 


wound, some of which are quite ingenious, 
all approach by different routes certain 
common objectives: hemostasis, oblitera- 
tion of dead space and closure without 
tension. Our method of achieving this was 
as simple as possible and certainly not 
original. With a few exceptions it took the 
following pattern: 

1. The cyst or sinus was excised with as 
little excess tissue as possible and the 
dissection was carried down to the pre- 
sacral fascia. The cysts are usually found 
to be surprisingly small and any accessory 
or branching sinuses lie plainly defined 
within the superficial fat tissue. In our 
experience recurrences or failures to heal 
are due not to leaving behind some minute 
diverticulum, real or imagined, but rather 
to local mechanical difficulties of closure, 
infection or both. 

2. The wound walls were undermined 
at the level of, or just deep to, the thin 
fascia covering the gluteal muscles. This 
allowed their approximation with as little 
tension as possible with interrupted stitches 
which caught the mobilized base of each 
wall and the underlying presacral fascia. 

3. One or more additional tiers of buried 
sutures were placed to “build up” ac- 
curately the wound and obliterate dead 
space. 

4. Fine stainless steel stay sutures were 
passed through all layers, including the 
underlying fascia. As the final step of the 
operation, these were tied snugly over a 
single roll of mechanics waste, placed over 
the suture line. We have come to prefer 
this simple through-and-through stitch to 
Ferguson’s! on-end mattress stay suture 
tied over two longitudinal rolls on either 
side of the wound, which in our hands was 
prone to cause small areas of skin slough. 

5. Meticulous technic and the finest 
possible, non-absorbable suture material 
were used throughout. 

6. Local chemotherapy, when used, con- 
sisted of either a light dusting with sul- 
fanilamide crystals or injection into the 
walls and floor of the wound through a 
hypodermic needle of 30 to 60 cc. of penicil- 
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lin solution, 250 to 500 units per cc. This 
latter serves a two-fold purpose: It localizes 
a high concentration of penicillin in the 
immediate operative field and also creates 
an artificial local edema later to be replaced 
by that from operative trauma. Sutures 
placed in such preswollen tissue should be 
less likely to cut through. 


ANALYSIS OF FACTORS UNFAVORABLE TO 
WOUND HEALING 


Unfortunately this study of chemo- 
therapy was not conceived in its present 
form until nearly its termination. As a 
consequence the various chemotherapies 
had been used in successive periods instead 
of in scientific rotation. In an attempt to 
correct in part for this in our final evalua- 
tion of the different methods, all the piloni- 
dal sinuses have been analyzed as to their 
qualities unfavorable to healing. The fol- 
lowing four seemed to us the most impor- 
tant: (1) large size and/or complexity of 
sinus which would render wound closure 
mechanically difficult; (2) clinically de- 
tectible infection. This necessarily arbi- 
trary classification included all lesions 
showing the maximal clinical evidence 
of infection, although actually small, that 
were compatible with primary wound 
closure. These lesions might show slight 
induration or tenderness or more than 
minimal exudate as compared to simple 
sinuses showing no infection or a barely 
noticeable amount; (3) history of abscess 
formation with or without incision and 
drainage within the past one to six months; 
(4) recurrent pilonidal sinus or one still 
unhealed following a previous unsuccessful 
attempt at closure. 

The percentage incidence of the above 
factors among the five different thera- 
peutic groups will give at least a rough 
comparison of the handicaps or hinder- 
ances to healing that had to be combatted 
in each group. These are shown in Table 
1. It will be seen from the table that the 
sinuses estimated as the least susceptible 
to closure were those treated by penicillin 
in “medium” or in “‘large”’ doses. 
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The four factors unfavorable to healing 
were further analyzed, as shown in Table 
11, to determine their percentage incidence 
among wounds successfully closed and 
those in which closure failed. It is interest- 
ing to note that size and complexity of 

TABLE I 


INCIDENCE BY PER CENT OF UNFAVORABLE FACTORS IN 
THE FIVE THERAPEUTIC GROUPS 
| | 
| Clini- | | 
— Ab- | Recur- 
an} 
Chemotherapeutic ble within! Le- 
Group 6 Mo..,| sions, 
Per Per 


Cent 


Infec- 
tion, 
Per 
Cent 


No chemotherapy 
Sulfanilamide only 
Penicillin locally and 
sulfadiazine by mouth. 
Penicillin in medium dos- 


Penicillin in large dosage.| 43 


TABLE II 
INCIDENCE BY PER CENT OF UNFAVORABLE FACTORS 
AMONG SUCCESSFUL AND UNSUCCESSFUL CLOSURES 
IN THIS SERIES 


History of 
Abscess 


Clini- 
cally 
Detec- 
tible 
Infec- |Within|/Within 
tion, |30 Da.,| 6 Mo., 
Per Per Per 
Cent | Cent | Cent 


Outcome of 
Wound Closure 


Per primam or 
subtotal.......| 10 51 33 43 25 
Failure..........| 46 73 19 38 38 


sinuses and the clinical appearance of slight 
infection at the time of closure were much 
less common among the successful closures 
than among the failures; while the other 
two factors, history of abscess within the 
previous month and recurrence of sinus, 
seemed not definitely to predispose to 
failure of a given closure. In fact, it will be 
observed that recent acute inflammation 
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was more common among the successful 
than among the unsuccessful closures. 


WOUND CULTURES 


Cultures of wounds at time of closure, 
unfortunately, were not consistently taken. 
They were recorded twenty-one times 

TABLE 11! 


CULTURES OF PILONIDAL EXCISION WOUNDS TAKEN AT 
OPERATION 


| | 
| Success- | Fail 
| Failures 
ful Cases | 


Wound Culture 


hemolytic streptococci......... 
B. hemolytic streptococci 
Microaerophilic streptococci 
A. Arogenes 
Diptheriods 
No growth 


Staphylococcus alone or with B. | | 
| 
| 


among the successful cases and eleven 
times among the unsuccessful cases. That 
the type of organisms present seemed to 
show no particular influence on the out- 
come of a given closure is shown by Table 
11. It will also be noted that a sterile 
culture was found three times among the 
eleven failures and only four times among 
the twenty-one successful closures. 


COMPARISON OF THE DIFFERENT 
CHEMOTHERAPEUTIC REGIMENS 


Table 1v shows the per cent of successful 
and unsuccessful primary closures of piloni- 
dal sinus excision wounds, first when no 
prophylaxis was used, and then when each 
of the four chemotherapies was employed. 
The smallness of the therapeutic groups 
and the variability in difficulty of wound 
closure (Table 1) prevent our accepting this 
analysis at its face value. 

It will be seen that the most promising 
results of the entire series were obtained 
by the combined use of oral sulfadiazine 
and local penicillin (93.8 per cent suc- 
cess), even when reference to Table 1 
reveals that these wounds were estimated 
as the least unfavorable of all to successful 
closure. The results of this therapeutic 
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combination seem definitely better than 
where no chemotherapy, or where sul- 
fonamides alone were used. Its apparent 
superiority to the group receiving penicillin 
in large doses must be discounted by the 
greater unfavorability to wound closure of 
that group. (Table 1.) 
TABLE Iv 


COMPARATIVE RESULTS OF DIFFERENT 
CHEMOTHERAPEUTIC GROUPS 


Total 
Therapeutic Group No. 
Cases 


Per primam 
or Subtotal 
Healing* 


Failures 


No chemotherapy 
Sulfonamides onlyt... 
Penicillin locally sulfa- 
diazine by mouth... 
Penicillin in medium 


Penicillin in large 
doses || 


Total cases 110 | Average for entire series -4 


* By ‘“‘subtotal healing’’ is meant per primam healing but for 
a small, superficial area of breakdown which has completely 
healed within thirty days leaving no appreciable flaw or de- 
formity in the wound. 


t Successful cases include per primam and subtotally healing 
wounds. 

t Of these, fourteen received sulfadiazine by mouth only, four 
received local sulfanilamide only, and two received both. 

§ 20,000 to 25,000 units every three hours with or without 
local injections at operation. 

|| 40,000 to 80,000 units every three hours. Eleven received 
local injections at operation. 


The poorest showing of the series was 
made by the group receiving penicillin 
in medium doses (54.5 per cent success), 
even when we take into consideration that 
these sinuses were the least favorable to 
closure, as shown in Table 1. Had penicillin 
in medium dosage been of significant 
prophylactic value, the results among the 
twenty-two cases of this therapeutic group 
should have compared more favorably 
with the twenty-four cases which received 
no chemotherapy. 

Although only fourteen patients received 
large doses of penicillin, we were impressed 
with the superior outcome of their wound 
closures as compared with the equally 
difficult closures in which only moderate 
penicillin dosages were used (78.6 per 
cent success compared to 54.5 per cent). 
Also, of the three failures in the large 
penicillin dosage group, one was a wound 
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disruption on the fourth postoperative day 
when the patient unduly strained his 
wound. In the second case, healing of a 
very large wound was complete but for a 
small and superficial area where the skin 
edges pulled apart because of a local defect 
in closure. This failed to close for over two 
months. The two case reports that follow 
suggest the value of large penicillin dosage 
when the usually accepted dosage appears 
to be inadequate. 


CasE 1. This twenty-six year old white 
private had had recurrent drainage and abscess 
formation in a large pilonidal sinus since 1939. 
He spent seventeen months overseas in various 
Army Hospitals under treatment, during which 
time four operations were performed, including 
three excisions, the first one followed by 
primary wound closure. The patient arrived at 
this hospital March 1, 1945, with a large under- 
mined, secondarily infected pilonidal sinus. 
After a preliminary furlough and a period of 
local cleanliness and sitz baths, penicillin was 
started April 6, 1945, 25,000 units every three 
hours intramuscularly. On April roth the long 
residual pilonidal tunnel was re-excised. Opera- 
tive culture revealed Staphylococcus albus. 
Thirty cc. of penicillin solution (500 units 
per cc.) were injected into the walls and base 
of the wound with a hypodermic needle and 
closure was carried out in layers, using fine 
cotton sutures and stainless steel wire stays 
tied over mechanics’ waste. The third post- 
operative day, wound cellulitis developed and 
the temperature rose to 101.5°F. Probing re- 
vealed only a little serum harboring Staphylo- 
coccus aureus. The penicillin injections were 
increased to 50,000 units. After a rise to 
102.5°F. the following day, the temperature 
as well as the cellulitis rapidly subsided. When 
the dosage was again dropped to 25,000 units 
every three hours, there was a second mild 
return of infection, which subsided for good 
after three more days of the 50,000 unit doses. 
Per primam healing was complete April 17th, 
and the wound was still soundly healed when 
the patient was last seen following furlough a 
month later. 

Case 11. This twenty-two year old white 
private, first class, first became aware of a 
pilonidal sinus with abscess formation October 
28, 1944, while in the European Theatre. He 
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was transferred to a general hospital in England 
where, after due preparation, the sinus was 
twice excised and primarily closed, but with 
failures both times. In connection with both 
operations the patient received a week or more 
of intramuscular injections of 20,000 units of 
penicillin at three-hourly intervals. The soldier 
arrived at this hospital May 12, 1945, with a 
large, badly-infected, tender, draining pilonidal 
sinus extending down to within 2 inches of 
the anal verge. Staphylococcus aureus, non- 
hemolytic streptococci and diptheriods were 
recovered from the wound. After the initial 
local ‘‘clean up” period of sitz baths, penicillin 
was started May 24th in three-hourly intra- 
muscular injections of 25,000 units and May 
29th excision and primary wound closure was 
carried out exactly as described in Case 1. 
Thirty cc. of the 500 unit per cc. penicillin 
solution were injected locally into the wound 
walls and the parenteral dosage was increased 
to 40,000 units every three hours. The dosage 
was again raised to 60,000 units on June Ist, 
when slight wound cellulitis developed; dropped 
back to 25,000 units on June 5th when the 
cellulitis had subsided; again increased to 
50,000 units June 6th when the local cellulitis 
had again made a slight appearance, and 
finally discontinued June 14th. The wound had 
healed per primam by June roth and still re- 
mained so when last seen by us several weeks 
later. 


A cursory review of the literature reveals 
that little has been written upon the rdéle 
of chemotherapy in the surgery of piloni- 
dal sinus. Local dusting of sulfanilamide 
crystals is recommended by Weeks and 
Young? and Camp and Polites,* while 
Scott‘ finds buffered sulfanilamide much 
superior to the unbuffered agent. Bartlett,° 
Woldenberg and Sharp,* Theis and Rusher’ 
and Barnett* recommend oral sulfadiazine 
with or without local application. Barnett 
also believes, as we do, that local penicillin 
is more efficacious than local sulfanilamide. 
Theis and Rusher and Scott find local 
sulfanilamide alone little if any superior to 
absence of chemotherapy. The results 
reported by these workers range from 18 
to 42 per cent failures in non-treated 
closures; 31 to 40 per cent failures when 
local sulfanilamide alone was used; 3.6 per 
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cent failures (in twenty-eight cases) with 
buffered sulfanilamide locally; and 14 
to 22 per cent failures when oral sul- 
fadiazine alone was used. 

From our own clinical experience and 
from the analysis of Table tv, it would 
appear logical in most closures to use a 
combination of oral sulfadiazine pre- and 
postoperatively and local penicillin injec- 
tion at operation. Then, should there be 
any evidence of wound cellulitis following 
closure, massive doses of penicillin (60,000 
to 80,000 units every three hours) should 
be started at once and continued till 
resolution of infection or definite wound 
break down. 


SUMMARY 


1. One hundred ten primary closures of 
pilonidal sinus excision wounds personally 
performed by the authors were treated as 
follows: 

No. Cases 
(a) No chemotherapy 


(b) Sulfonamides 
(c) Local penicillin combined with sulfadiazine 


(d) Medium doses of parenteral penicillin 
(e) Large doses of parenteral penicillin 


2. The results in those patients receiv- 
ing some form of chemotherapy were better 
than in those receiving none. 

3. The best results in this series were 
obtained with a combination of local 
penicillin and oral sulfadiazine. 

4. Penicillin in medium dosage (20,000 
to 25,000 units every three hours) showed 
no significant superiority over absence of 
chemotherapy. However, in a few instances 

of incipient postoperative wound infec- 

tion, large penicillin injections (60,000 to 
80,000 units every three hours) showed 
remarkable effectiveness in aborting in- 
fection when average doses had failed. 
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A PILONIDAL sinus is a developmental defect, usually in the midline over 
the sacrococcygeal region. A pilonidal cyst is a more extensive congenital 
defect in the same region, resulting in the formation of an ectodermal cyst. 


From ‘Ambulatory Proctology” by Alfred J. Cantor (Paul B. Hoeber, 
Inc.). 


HEMORRHOIDECTOMY 


CaRRUTH J. WAGNER, M.D. 
Senior Assistant Surgeon, U. S. Public Health Service and the U. S. Marine Hospital 


SAN FRANCISCO, CALIFORNIA 


HE relative scarcity of articles in the 

literature on methods of hemor- 

rhoidectomy would lead one to believe 
the operation is either of no significance 
or that the technic had become so well 
perfected and _ generally known that 
nothing further remained to be said. 
However, one associated with the procto- 
logical clinic is constantly presented with 
evidence that neither is true. The purpose 
of this article is to present a method of 
hemorrhoidectomy which has apparently 
been successful at this hospital for the past 
two years, in spite of a rather radical 
departure from the standard pre- and 
postoperative care. No originality of opera- 
tive procedure is claimed. 

A total of 382 hemorrhoidectomies were 
performed between November 1, 1943, and 
October 31, 1945. Follow-ups of four post- 
operative weeks were made of all the sub- 
jects and approximately 50 per cent of the 
patients have been seen six months to 
one year postoperatively. No cases have 
returned for re-operation and no notice has 
been received indicating re-operation or 
complications, such as patients are re- 
quested to send on discharge from the 
hospital if such complications do develop. 
Complications occurred in only one case 
and that was a seventh day postoperative 
hemorrhage which recovered following re- 
suture of the hemorrhoidal base. Not a 
single stricture, perianal abscess, fistula or 
incontinence has resulted in the above 
patients. 

No attempt will be made to discuss the 
etiology, pathology, symptoms or diagnosis 
in this article. Most patients applying for 
treatment of hemorrhoids present two 
chief symptoms—bleeding and/or prolapse. 
Many of the former would undoubtedly 
receive temporary relief from an injection 
but because of their occupation as seamen 


and the time ashore surgery is advised in all 
cases with histories of prolapse; operation is 
usually preferred. Pruritis in our experience 
is rarely attributable to hemorrhoids but 
is usually secondary to a chronic cryptitis. 
The presence of skin tags or external 
hemorrhoids is a contraindication to injec- 
tion therapy as their removal is necessary 
if the patient is to be satisfactory relieved 
of symptoms. 

Preoperative Care. Patients are admit- 
ted to the hospital the day prior to opera- 
tion to allow time for the usual physical 
examination and routine laboratory tests. 
Blood coagulation and bleeding times are 
not determined routinely. The patient is 
encouraged to eat a regular diet and in the 
evening before operation is given a plain 
water enema but no cathartic. The enema is 
repeated in the morning at 7 a.m. but 
breakfast is withheld as spinal anesthesia 
is used in all cases. When surgery is not to 
be performed before 10 a.m. a breakfast of 
coffee and toast is allowed. The perianal 
area is shaved and cleansed with soap and 
water and on call to surgery the patient 
is given morphine gr. 14 (0.016 Gm.), 
atropine gr. 1459 (0.0004 Gm.) and the 
usual dose of a barbiturate, usually seconal 
gr. 1144 (0.1 Gm.). 

Operation. The anesthetic used in all 
cases is low spinal. A 10 per cent solution of 
procaine is used and 0.3 to 0.4 cc. (30 to 
40 mg.) is administered in the fourth lum- 
bar interspace without dilution or barbo- 
tage. A saddle type anesthesia results, the 
legs are rarely paralyzed, reactions are 
practically unknown and no changes in 
blood pressure have been noted. The anes- 
thesia in the anal area, with relaxation of 
the sphincter, persists for a minimum of one 
hour which provides ample time to deal 
with any complications that may delay the 
operation. 
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The patient is placed in the lithotomy 
- position with the head of the table some- 
what low and the buttocks pulled well up 
between the stirrups, the foot of the table 
having been dropped. The perianal area is 
prepared with skin antiseptic (hospital 
preparation) and the patient draped with 
leg drapes and hemorrhoidal sheet, the 
latter being held in place with towel clips. 
The surgeon sits opposite the anus with an 
assistant on his left and an instrument 
table on the right. 

The instruments used include two Pen- 
nington clamps, a Buie hemorrhoidal 
clamp, Dudley-Smith operating anoscope, 
hemostats, suture and tissue scissors and 
medium No. o chromic suture cut in 
thirds with medium Mayo needles used 
throughout. 

The anal sphincter is gently dilated to 
encourage its relaxation in order to facili- 
tate operation and for no other reason. No 
enema or irrigation is administered at 
operation. If fecal material is present in the 
lower rectum preoperative preparation has 
been neglected; however, this is no contra- 
indication to surgery. Several sponges 
soaked in saline and gently placed in the 
rectum above the internal hemorrhoidal 
area will keep the area free of material 
during the operation. In fact, the sponges 
often stimulate a reverse peristalsis and 
will be high in the rectum out of reach at 
the conclusion of surgery. If this occurs, 
they are allowed to remain as they are 
easily passed with the stool postoperatively; 
it is well to warn the patient that he will 
pass these sponges in his first bowel 
movement. 

With relaxation of the sphincter the 
internal hemorrhoids usually present them- 
selves as three main groups—one on the 
left laterally and two on the right anteri- 
orly and posteriorly. Occasionally smaller 
internal hemorrhoids will be present anteri- 
orly and posteriorly on each side of the 
main group on the left side. External 
hemorrhoidal groups usually correspond to 
the internal hemorrhoids. Operative tech- 
nic is essentially dissecting the external 
hemorrhoidal group free of the sphincter 
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and up to the internal hemorrhoidal group 
which is clamped, excised and its base 
sutured. The external and internal hemor- 
rhoids are grasped by Pennington clamps. 
Excision of the external hemorrhoid is 
started well out on the perianal skin and 
carried up to the line of crypts. It is com- 
pletely separated from the external sphinc- 
ter without disturbing the sheath of this 
muscle. The Buie clamp is placed on the 
internal hemorrhoid, curved toward the 
mucosa, taking care to keep it longitudinal 
to the rectum. Suture is started internally, 
making the first tie before cutting the 
hemorrhoid free as occasionally the base of 
the hemorrhoid will slip through the clamp; 
if this occurs the tie acts as a guide to 
complete the suture of the base. After 
removal of the hemorrhoid flush with the 
clamp, the suture is carried through the 
base and over the clamp after the method 
of Mayo until the line of crypts is reached. 
Care is taken not to invert or imprison a 
crypt, as it is believed that this is a com- 
mon cause of subsequent abscess and 
fistula formation. The clamp is removed, 
loops pulled tight and suture tied. Before 
cutting the suture, the internal hemor- 
rhoidal base is carefully inspected for bleed- 
ing between loops. (If this occurs it may be 
controlled by interrupted sutures.) All 
veins are then removed from the exposed 
sphincter and the skin edges of the cut 
external hemorrhoidal area are lifted, 
under cut, and as many external veins as 
possible excised. Care is taken to handle 
the skin carefully and avoid “‘buttonholes.” 
Any external arterial bleeding is controlled 
by clamp and ligation. Arterial bleeding 
will seldom occur in the external hemor- 
rhoidal area if the sheath of the sphincter 
is not disturbed. 

The external hemorrhoidal base is then 
closed by interrupted subcuticular sutures; 
under no circumstances are sutures placed 
into the sphincter. Each main hemorrhoidal 
group is treated in a similar manner and the 
result is longitudinal suture lines with 
normal bands of skin and mucosa between 
each. Where small internal hemorrhoids 
are present anteriorly and posteriorly on 
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the left side, they are ligated and excised, 
taking pains to preserve normal tissue 
between suture lines. In the case of bifid 
internal hemorrhoids, removal en masse as 
in the usual case is contraindicated, as a 
segmental mucosal stricture will often 
result and because the intervening crypt is 
likely to be imprisoned. In such cases, the 
bifid internal hemorrhoid is treated by 
separate ligation of each half, thereby 
preserving a band of mucosa intact be- 
tween ligatures in line with the crypt. 

A small 6 inch piece of 2 inch gauze im- 
pregnated with nupercaine ointment is 
inserted into the anal canal and a pressure 
dressing of fluffed gauze and a pad are 
held in place with tape; the patient is 
returned to the ward. 

Postoperative Care. Following operation 
the patient is encouraged to drink water 
freely and partake of a regular diet; 
mineral oil is administered in 1 ounce doses 
morning and evening for seven days and 
then a tablespoonful each night for two 
weeks. The dressing is allowed to remain 
until the first postoperative morning when 
it is removed and tke patient placed in sitz 
baths three times a day. Cod liver oil 
ointment applied externally prevents itch- 
ing and discomfort in walking. When 
itching is severe we have found that Cal- 
mitol ointment* is an ideal antipruitic in 
that it promptly produces symptomatic 
relief and does not produce a dermatitis 
venenata as is commonly seen with the 
use of nupercaine ointment. The patient 
often has difficulty urinating until the 
dressing is removed the next morning; 
prostigmine in 1 cc. doses of 1 to 2,000 
administered every one-half hour and an 
upright position has given relief in all but 
two patients. These were the only cathe- 
terizations performed postoperatively and 
it is doubtful if they were necessary. In the 
majority of patients a normal bowel move- 
ment occurs on the day following surgery 
without undue discomfort. On the third 
postoperative day the patient is placed on a 
Buie table and the anus gently dilated with 
the finger; this is done without anesthesia. 


* Thomas Leeming & Co. 
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Dilatation is performed on the fifth post- 
operative day and the patient is discharged 
to outpatient care where dilatations are 
continued bi-weekly for three weeks. Any 
skin tags that may have formed are 
excised under local anesthesia at this 
time. Mineral oil is stopped after the 
second week. During outpatient treatment 
the patient is allowed to work ashore and 
returns to sea after three weeks. 


COMMENTS 


The almost universal use of agents to 
inhibit bowel movements appears to ac- 
complish little more than making the 
patient miserable. In our opinion, the 
only possible excuse for their use is when 
the clamp and cautery method is used, as 
here, and an early bowel movement might 
result in hemorrhage. That constipating 
a patient prevents contamination and is in 
keeping with aseptic technic seems fal- 
lacious; great care is taken to constipate 
the patient in order to prevent contamina- 
tion but the patient is encouraged to pass 
flatus. The rectum is allowed to fill up 
with fecal material but passage through the 
anus.must be prevented at all cost. Mineral 
oil, on the other hand, is administered in all 
cases and it is well known how easily this 
substance slips past the snuggest sphincter. 
In short, it seems impossible to apply 
aseptic principles as such to the anal 
region and further, it is questionable 
whether it is necessary or even desirable. 
Certainly the satisfaction of a good bowel 
movement is preferable to prolonged consti- 
pation. The voluntary relaxation of the 
sphincter, associated with the dilatation 
that occurs with the passage, prevents 
much of the postoperative pain usually 
associated with hemorrhoidectomy. Lastly, 
for all intents and purposes the wound is 
sealed after ten to twelve hours and exter- 
nal contamination will not occur in any 
event. In spite of Lockhart-Mummery’s 
experience we have not been confronted 
with any postoperative infections. 

Postoperative dilatations are desirable 
because they not only encourage relaxation 
of the sphincter but prevent adhesion of 
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raw surfaces. Strictures are of two types, 
mucosal and of the skin; mucosal stric- 
tures may be complete but are usually 
segmental and are due to running suture 
lines into each other—that is, varying from 
the longitudinal and disturbing the normal] 
intervening bands of mucosa. They are ap- 
parently quite common as many cases have 
been observed in patients operated upon in 
other hospitals. The operating surgeon, in 
most cases, remains ignorant of this com- 
plication as patients give a history of 
having no digital or anoscopic examination 
postoperatively. Fortunately, the com- 
plication responds well to a longitudinal 
incision through the mucosa with the 
cautery and subsequent dilatation. Stric- 
tures of perianal skin occur when too 
much is excised or when the base of an 
external hemorrhoid is closed with deep 
sutures which diminish the circumference of 
the anal sphincter at relaxation. Sutures 
externally should be placed only in sub- 
cuticular tissue. If the sphincter is included 
in any suture, its expansion is not only 
limited but painful postoperative spasms 
will persist until the suture is absorbed. 
When a stricture of the perianal skin 
results, good results can be obtained by 
partially cutting the sphincter posteriorly 
and dilatating the anus at regular intervals 
postoperatively until the wound has epi- 
thelialized. Tunnel grafts have not been 
necessary in the several patients seen here, 
one of which would not admit a No. 8 
uterine sound. 

Excision of external hemorrhoids in the 
manner described, with undercutting of 
intervening skin and removal of as much 
of the venous plexus as possible, is neces- 
sary to prevent the development of post- 
operative skin tags and _ postoperative 
edema of the perianal tissue. It is impossi- 
ble to completely control the venous oozing 
from this region, and closing the excised 
external hemorrhoidal base prevents free 
drainage which may result in some hemat- 
oma formation in the under cut intervening 
area. When this occurs, longitudinal slits 
made through the skin between the excised 
external hemorrhoids at the end of the 
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operation will allow drainage and as soon 
as the pressure pad is applied all oozing will 
cease. Care should be taken to obtain com- 
plete hemostasis at the base of the excised 
internal hemorrhoids as here the pressure 
is not effective and bleeding will occur into 
the rectum and colon. 

The incidence of skin tags with this 
method of surgery is very low and decreases 
with experience. Tags should be avoided as 
delayed removal of this excess skin never 
yields as good results as when they are 
avoided. This is emphasized because of the 
popular tendency to leave excess perianal 
skin in order to avoid a stricture. 

Our preference for suture over the liga- 
tion method is based on two findings. 
Ligation results in rather large masses of 
scar tissue above the sphincter which per- 
sist for some time and often become irri- 
tated with subsequent bowel movements; 
furthermore, complete hemostasis is very 
difficult to obtain. If correctly performed 
the branch, or branches, of the superior 
hemorrhoidal artery leading to the internal 
hemorrhoid will be securely tied by the 
ligation method. However, venous oozing 
continues from the exposed area and since 
it is above the sphincter and no intra-anal 
pack is inserted significant blood loss may 
occur. Even when the Lockhart-Mummery 
method of fixing the ligature to the perianal 
skin is used bleeding is often significant. 
Further fixing of the base of the internal 
hemorrhoid to the perianal skin tends to 
distort the lower rectum. 

The average hospital time of six to eight 
days, under service conditions, is necessary 
because patients rarely have a home or 
family available in the city. In private 
practice patients would be discharged on 
the first postoperative day. 


SUMMARY 


A simple method of hemorrhoidectomy 
has been presented, which if properly per- 
formed, will be followed by few complica- 
tions and should give prolonged relief in the 
usual case. The pre- and postoperative care 
has been simplified and less disturbance of 
the patient’s general health results. 
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ACUTE GASTRODUODENAL PERFORATIONS 
PLAN FOR POSTOPERATIVE TREATMENT 


Puitie TREIGER, M.D. 
Senior Resident Surgeon, St. Mary of Nazareth Hospital 


CHICAGO, 


N 1944, at St. Mary of Nazareth Hospi- 
tal a statistical survey revealed that the 
morbidity and mortality in perforated 

peptic ulcer had not decreased appreciably 
in the last fourteen years regardless of the 
postoperative treatment used. Therefore, a 
composite routine method of treatment was 
instituted which presented morbidity and 
mortality results forming a more hopeful 
picture. 


POSTOPERATIVE TREATMENT 


After surgery, a Scultetus binder is placed 
snugly on the patient who is elevated on an 
upright back rest and encouraged in turn- 
ing frequently, in deep breathing and in leg 
movements. During the next forty-eight 
hours he may occasionally sit on the edge 
of his bed and may stand for ten minutes in 
the morning and again in the afternoon. 
By the end of the fourth day he is com- 
pletely ambulatory.’ 

A Levine tube, with Wangensteen. suc- 
tion,” is placed into the stomach immedi- 
ately after surgery. For the first three 
days intravenous feedings are administered 
consisting of 1,000 cc. of a protein hydroly- 
sate daily*~ as well as adequate amounts of 
5 per cent glucose in saline or distilled 
water as determined by fluid intake and 
output.® Vitamin B and C are added to the 
solutions or are given intramuscularly.”* 
One ounce of water is given orally at 
intervals. 

On the third day the intravenous feed- 
ings are supplemented with an oral protein 
hydrolysate clamping off the Levine tube 
for one-half hour. By the fourth day bowel 
sounds are present, the Levine tube is 
removed and the routine oral ulcer regimen 
is started. Penicillin is given in doses de- 
pending on the prognostic hours between 
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perforation and surgery. If these number 
six or less, the peritoneal cavity is con- 
sidered sterile? and a 60,000 unit initial 
dose of penicillin followed by 30,000 units 
every three hours administered intra- 
muscularly is maintained until the patient’s 
temperature is normal (which occurred inall 
patients by the fourth morning). If seven 
or more hours elapse, then we are dealing 
with a Bacillus coli or streptococci invasion 
and massive doses totaling 4,440,000 units 
of penicillin are given in eight days.’® The 
former dosage may be considered prophy- 
lactic and the latter active treatment. 

The penicillin may be augmented with 
sulfa therapy. 

All patients receive morphine sulphate 
the first twenty-four hours; a few may 
require additional doses afterwards. If 
necessary the barbiturates are administered 
at night for sedation. The patient is 
catheterized after twelve hours only if the 
upright position and psychotherapy fails. 
On the third day the subject is given 2 
ampules of 1:2,000 prostigmine followed 
in one-half hour by a soapsuds enema. 


STATISTICAL STUDY 


Between 1930 and 1944, there were 
seventy-three patients with perforated 
peptic ulcer, while between 1944 and 1946, 
there were twenty-six patients, seventeen 
of whom received the described treatment. 
The other nine cases, seven of which oc- 
curred in 1944 and one each in 1945 and 
1946, were not so treated because of the 
difficulties found in private hospital prac- 
tice and not because the cases were selected. 
During the entire sixteen years there were 
one hundred patients with perforated 
peptic ulcer comprising one admission for 
every 640 surgical cases admitted per year. 
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Out of seventy-three patients three or 
4.7 per cent were females; out of the seven- 
teen patients one or 5.9 per cent was female. 

The highest incidence of perforation 
occurred in the fourth decade. The average 
age for the first seventy-three patients was 


TABLE I 
H 1930-1944 1944-1946 
ours 
Between 
— No. N Per | No. N Per 
Liv- D Cent | Liv- Dead Cent 
Bery ing Dead | ing | Dead 
4 or under 28 6 17.6 11 o o 
5-10 14 9 | 39.1 4 o o 
10-24 5 7 58.3 I re) o 
24 and over I 4 | 80 I o o 


forty-two years; the average for the seven- 
teen was forty-seven years. The youngest 
patient was twenty and the oldest was 
seventy-seven. 

Thirty-eight per cent of all patients had 
no previous history of symptoms, while 
62 per cent had histories ranging from one 
week to twenty years, the average being 
two years. In the seventy-three patients 
the average duration was 8.8 hours; that 
for the seventeen patients was 6.3. This 
decrease is attributed to early diagnosis 
and immediate surgery. (Table 1.) 

Roentgenograms were taken of twenty- 
three patients and were positive in fourteen 
(60 per cent). Drop ether was used from 
1930 to 1934, and ether and ethylene from 
1934 to 1943. Spinal anesthesia was used 
five times; ether and cyclopropane, ether 
and novocaine and ether and nitrous oxide 
once each. In the seventeen cases intra- 
venous pentothal sodium and cyclopropane 
were used exclusively, supplementing this 
in the last five cases with curare to further 
relaxation. 

The location of the perforation was 
gastric in eight patients, 47 per cent, and 
duodenal in nine, 53 per cent. This is at 
variance with the seventy-three patients in 
which 26 per cent were duodenal and 74 per 
cent gastric. (Table 11.) 
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In all cases simple black silk suturing 
and reinforcement with omental graft was 
used to close the perforation. TI he abdomen 
was closed with chromocized catgut and 
dermal; tension button sutures were used 
in the seventeen patients. The operating 


TABLE Il 
Site of Ulcer Cases Deaths 

1930-1944 
Duodenal region, anterior........... 17 4 
Gastric region, anterior............. 12 6 
Pyloric region, anterior............. 22 4 
Lesser 13 6 
Gastric region, posterior............ I I 
Pyloric region, posterior............. I I 
Duodenal region, posterior.......... I oO 

1944-1946 
Duodenal region, anterior........... 9 o 
Gastric region, anterior............. 8 o 


time varied from twenty-seven to ninety- 
five minutes with the average time being 
fifty-four minutes. Thirteen of the seven- 
teen patients, 76 per cent, had no drains; 
two subjects had one drain and two had 
two drains. In the seventy-three patients 
seventeen or 23.3 per cent, had no drains 
and fifty-six had from one to eight drains. 
Temperature, pulse and leukocyte counts 
were tabulated but no clinical or statistical 
correlation was seen. 

In the seventy-three patients the post- 
operative treatment varied according to the 
teaching of the times. In the seventeen 
patients the treatment was standardized as 
outlined in Table 1. 

In the seventy-three patients wound 
abscesses occurred in four and evisceration 
in twelve, in all, 52 per cent had complica- 
tions. In the seventeen cases only two 
patients, 11.6 per cent, had complications 
consisting of wound infection and eviscera- 
tion. In terms of the amount of days at the 
hospital the treatment was justified. Most 
patients are walking around the ward, 
feeling and looking well enough to go home 
by the fifth day. Eleven patients went 
home in eight to ten days; five patients 
in ten to fifteen days and one patient in 


— 
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twenty days. The average hospital stay 
was 10.8 days, while the average stay for 
the seventy-three preceding patients was 
19.5 days. This is a decrease of 8.7 days. 
Out of the seventy-three subjects there 
were twenty-four deaths 32.9 per cent. 
These correlated with hours’ duration 


TABLE 111 
POSTOPERATIVE TREATMENT 
First Twenty-four Hours 
1. M.S. gr. 4% q6h 
2. Elevate the head of the bed 
3. Insert Levine tube with Wangensteen suction 
4. 1,000 cc. of a protein hydrolysate given intra- 
venously 
5. 1,000 cc. of 5 per cent glucose given in saline 
1,000 cc. of 5 per cent glucose in distilled water 
(Repeated according to the fluid intake and output) 
6. Vitamin B and C given either intravenously or 
intramuscularly 
7. Administration of penicillin 
Second Twenty-four Hours 
1. Repeat as above 
2. Let the patient stand ten minutes in the morning 
and ten minutes in the afternoon 
Third Twenty-four Hours 
1. Repeat as above 
2. Oral protein hydrolysate ounces 4, given four 
times a day, shutting of the Levine tube for 
one-half hour 


3. Administration of 2 ampules of prostigmine in the 
afternoon followed by a soapsuds enema in one- 
half hour 

Fourth Twenty-four Hours 

1. Remove Wangensteen and Levine tubes 

2. The patient is now completely ambulatory 

3. The regular ulcer diet management is followed. 


(Table 1) but not with the ages. There 
were no deaths among the seventeen pa- 
tients which is attributed to the small 
series and the majority of cases having a 
duration of less than ten hours. 

Follow up studies of the seventeen pa- 
tients reveal that all are back at their 
original jobs and have no symptoms refera- 
ble to the ulcer. Contrary to their physi- 
cian’s advice thirteen patients are not on a 
strict diet and fourteen are not taking 
medication. 


SUMMARY 


1. Ninety cases of gastroduodenal per- 
forations were reviewed with a comparative 
study of the first seventy-three patients as 
against the last seventeen. 

2. Seventeen patients between 1944 and 
1946, were treated with a composite 
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routine postoperative treatment which was 
presented. 

3. The hospital stay was reduced from 
19.5 days to 10.8 days and no mortality 
was noted in the seventeen patients as 
against a 32.9 per cent mortality in the 
seventy-three. 


TABLE Iv 


| 1930-1944 


Complications | | No. of 


| 
| 
| 
| 


Wound infection................. | 
Blood transfusion reaction......... I | I 
1944-1946 
Wound infection................. 2 oO 


4. A follow-up study of the seventeen 
cases was presented. 
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DIVERTICULA AND OTHER MUCOSAL-LINED 
AND PATHOLOGIC OUT-POUCHINGS OF 
THE GASTROINTESTINAL TRACT* 


Watter H. Gerwie, Jr., 
Diplomate of the American Board of Surgery 
WASHINGTON, D. C. 


HE purpose of this paper is to discuss 

briefly the more common types of 

gastrointestinal sacculations, and with 
the aid of photographs, to describe several 
illustrative cases that have been observed 
by the author. The anatomical sites of 
occurrence of these lesions will serve as an 
outline for discussion. Lesions of the esoph- 
agus, stomach, duodenum, jejunum, ileum, 
appendix and colon will be considered in 
sequence. 


ESOPHAGUS 


In the esophagus, two varieties of out- 
pouchings are encountered; they are known 
as the traction and the pulsion types of 
diverticula. Traction diverticula are usu- 
ally situated at the level of the bifurcation 
of the trachea. They are thought to be 
caused by the pull of adhesions which have 
resulted from infection in the adjacent 
lymph nodes. They are usually small, have 
no dependent sacs and rarely give rise to 
symptoms. They are a common occurrence 
and are frequently discovered by accident. 
These lesions have little clinical significance 
and usually require no surgical treatment. 
Pulsion diverticula are found at one of two 
locations and form two distinct problems. 

In the lower third of the esophagus, one 
occasionally finds an enlargement that may 
progress to the degree of sacculation. Such a 
dilatation is considered to result from 
cardiospasm. Relief and regression usually 
follow instrumental dilation of the cardiac 
orifice of the stomach. 

The site of the most important variety 
of esophageal diverticula is at the pharyngo- 


esophageal junction. Almost invariably the 
lesion will be found posteriorly. The re- 
peated impact of bolted food upon the 
comparatively weak part of the pharyngeal 
wall above the cricopharyngeus muscle, 
upon which the neck of this type of diver- 
ticulum rests, is believed to be of great 
importance in the etiology. Symptoms, 
which are proportional in severity to the 
size of the sac, usually develop over a long 
period of time and become progressively 
more severe. The patient may complain of a 
feeling of fullness in the neck, which is 
more marked after eating, and some diffi- 
culty in swallowing or breathing may be 
present. He may regurgitate undigested 
food long after eating, especially if pressure 
is exerted upon the neck from without. 
Eventually, only liquids may be tolerated 
with the resultant development of general 
symptoms of mild starvation such as 
weight loss, anemia, hypoproteinemia and 
alteration of acid-base balance and fluid 
equilibrium. The diagnosis in such cases is 
confirmed by x-ray studies made while the 
patient swallows a radio-opaque liquid. 
Figures 1 and 2 illustrate a collection of 
barium mixtures outlining a diverticulum. 


Case 1. This lesion was discovered in a 
fifty-three year old white male, who was ad- 
mitted to the hospital for the repair of a 
recurrent inguinal hernia. In giving his history 
the patient related that for the past fifteen 
years he had had a “nervous condition of the 
throat.” Careful investigation revealed a lesion 
as shown in the illustrations. 

A two-stage operation was performed on this 
patient with excellent results. At the first stage, 
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Fic. 1. Postero-anterior roentgenogram 
of the chest showing a collection of 
barium in the midline at the root of the 
neck. 


the sac was mobilized, suspended and the 
fundus exteriorized. A drain was inserted deep 
into the neck beside the sac for the purpose of 
stimulating the sealing off of a tract. The 
operation was done under intratracheal, general 
anesthesia without the aid of an inlying 
esophagoscope. 

Eight days later, the wound was re-opened 
and a ligature of silk was placed around the 
neck of the sac near the esophagus. The fundus 
was then incised and a large cone of mucosa 
dissected free and removed. The redundant por- 
tions of the wall were excised; the remaining 
wall, devoid of mucosa, then collapsed and was 
compressed by the musculature of the neck. 
The wound was closed. The patient made an 
uneventful recovery. 


At operation, the introduction of a 
lighted esophagoscope may greatly aid in 
finding the diverticulum. Also, with the use 
of paravertebral and local injections of 
novacaine for anesthesia, the patient is 
able to swallow during the operation and 
the location of the sac is accordingly some- 
what easier. 

A dreaded complication of this operation 
is mediastinitis. The esophagus is notori- 
ously slow in healing, and such a complica- 
tion is not uncommon following injuries or 
operations. Some men advocate complete 
extirpation of the sac at one operation; 
however, the author believes that the 
procedure of mobilizing the diverticulum 
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Fic. 2. Lateral x-ray film of the same 
chest shown in Figure 1. The collection 

of barium is seen posterior to and com- 

municating with the esophagus. Di- 

agnosis: esophageal diverticulum. 
and providing for the establishment of a 
protective wall at one sitting and re-oper- 
ating at a later date for removal of the 
lesion affords a greater degree of safety. 


Fic. 3. Postero-anterior film of chest. The 
arrows outline an ill-defined, indefinite mass. 


STOMACH 


Diverticula of the stomach are relatively 
uncommon. They are usually found in the 
region of the fundus. When discovered, 
they are frequently associated with another 
lesion that has given rise to the symptoms. 
In a recent review of the literature, Moses 
found that only 150 cases had been re- 
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Fic. 4. The mass mentioned under Figure 3 
is more clearly visualized as a result of al- 


teration of technic. 


ported and that approximately one-third 
only of these gave rise to any symptoms. 
The sole use of the term “diverticula”’ 
would preclude the discussion of trans- 


Fic. 6. Postero-antetior roentgenogram showing 
a circumscribed mass in the mediastinal region. 
A fluid level is present. 


diaphragmatic herniations of the stomach 
into the thorax which are rathér important 
out-pouchings that cannot be'described as 
diverticula. 
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Fic. 5. Following ingestion of 
barium, the mass referred to in 
Figures 3 and 4 is seen to fill 
with the opaque medium and 
is located above the diaphragm. 
Diagnosis: diaphragmatic her- 
nia (para-esophageal). 


For simplicity, lesions of this type will 


be called congenital or acquired. These 
terms are self-explanatory. Trauma of some 
type is, for all practical purposes, the 
greatest causative factor of the acquired 
type. One must realize that the term, 


“diaphragmatic hernia,” does not exclude 
those conditions in which organs other 
than the stomach herniate into the thorax. 
Articles have been written describing al- 


most every abdominal organ as having 


been found in the chest. 

In this paper, two cases will be described 
in which the stomach was the only organ to 
enter the chest cavity through the dia- 
phragm. One lesion was probably congeni- 
tal in origin and the other traumatic. The 
symptomatology of both of these cases was 
very vague and led one to suspect indefi- 
nite, functional disorders. It was only by 
x-ray studies that the actual diagnoses 
were made and only at operation could the 
true causative factors be determined. 


Case u. A twenty-eight year old white 
male gave a history of indigestion, nausea, 
epigastric discomfort and occasional severe 
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Fic. 7. The mass seen in Figure 6 
is now filled with barium. 


pain. These symptoms had been present for as 
long as he could remember and at times had 
been very severe, sometimes lasting for several 
days. No history of trauma could be obtained. 
X-ray studies were made. Films (Fig. 3) re- 
vealed an indefinite density as marked by the 
four arrows. With a change in technic and 
repetition of the chest plate, the aforementioned 
dense area was more clearly outlined as shown 
in Figure 4. It was only when the patient was 
given barium to swallow and an x-ray film was 
taken that the true significance of the mass 
was ascertained. Figure 5 shows an isolated 
out-pouching of the stomach located within the 
thoracic cage. 

The patient was prepared for operation. 
Intratracheal, general anesthesia was used and 
a high abdominal approach was made through 
the left rectus muscle. Additional exposure was 
obtained by cutting the left coronary ligament 
of the liver. Only then could a herniation be 
demonstrated. Because the out-pouching was 
covered by a sac of parietal peritoneum, it was 
concluded that the lesion was a congenital, 
para-esophageal herniation of the stomach 
through the esophageal hiatus of the diaphragm. 
The affected portion of the stomach was re- 
moved from its peritoneal sac by sharp dis- 
section. The greatly enlarged hiatus was 
reduced in size by denuding the edges and 
approximating part of the circumference with 
fascia lata. The abdomen was closed in layers. 

Immediate postoperative therapy consisted 


Fic. 8. The purpose of this film is to 
show that the mass referred to in 
Figures 6 and 7 is lined with gastric 
mucosa. Diagnosis: diaphragmatic 
hernia. 


of continuous gastric siphonage, oxygen inhala- 
tion and control of pain by the use of morphine. 
The patient did well for eleven days and the 
wound healed normally. On the twelfth day, 
he experienced severe chest pain, became 
dyspneic and cyanotic, spat up quantities of 
frothy blood and died within fifteen minutes 
following the onset of his symptoms. At 
autopsy, the repair in the diaphragm was found 
to be healing properly. The cause of death was 
a large pulmonary embolus in the right 
lung. It was interesting to note that the 
left lung was satisfactory. The patient had 
given no antemortem signs or symptoms of a 
phlebothrombosis. 

Case u1. A thirty-five year old white male 
complained of indigestion and other: vague 
gastric symptoms. He dated the onset of these 
symptoms to a year previous when he was 
squeezed and rolled between a truck and a 
box car. At that time, he was in a hospital for 
three weeks and seemed to improve satis- 
factorily. As part of the investigation of his 
symptoms, a flat plate of the upper abdomen 
and chest was taken. As can be seen in Figure 6, 
a mass and fluid level were discovered in the 
thorax. Following ingestion of barium, this 
mass (Fig. 7) was found to be an out-pouching 
of the gastrointestinal tract. A film was taken 
later (Fig. 8) after sufficient time had elapsed 
for some of the barium to pass through. In this 
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Fic. 9. X-ray film of abdomen, taken follow- 
ing ingestion of an opaque meal, revealing a 
large collection of barium. By subsequent 
studies this collection was found to empty 


very slowly. 


plate, gastric rugae could be demonstrated to 
prove that the out-pouching was the stomach. 

Under intratracheal, cyclopropane anes- 
thesia, an incision was made over the left 


Fig. 11. Photograph taken at the time of opera- 
tion. Many sacculations of various sizes can be 
seen cummunicating with the small intestines. 
Diagnosis: multiple diverticulosis of the small 
intestines. 


eighth rib. Subperiosteal resection of this rib 
was performed and the left pleural cavity 
opened. Reduction of intrapulmonary pressure 
permitted the left lung to collapse and a large 
mass was found extending through the dia- 
phragm; many adhesions were encountered. 
The left phrenic nerve was crushed and the 
mass freed. The existing opening in the dia- 
phragm was enlarged. The portion of the 
stomach located within the thoracic cage was 
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Fic. 10. Same case as showr. in 
Figure 9. The duodenum is weil 
outlined. The small circle indi- 
cates the site of the communi- 
cation, as later determined by 
operation, between the third 
part of the duodenum and the 
diverticulum. Diagnosis: duo- 
denal diverticulum. 


found to communicate with the remainder of 
the stomach by a very small tube. Payr clamps 
were applied to this tube very near the stomach 
proper. The tube was divided between the 
clamps with a cautery and the remaining small 
stump inverted. The intrathoracic mass was 
then removed. The rent in the diaphragm was 
sutured with heavy chromic catgut and fresh 
strips of fascia lata. All bleeding was con- 
trolled, the left lung re-expanded and the 
incision in the chest wall closed in layers. This 
patient made an excellent recovery. The oper- 
ation disclosed that the extruded portion of 
the stomach had not carried before it a sac 
of parietal peritoneum. Therefore, the lesion 
was, in all probability, an acquired, traumatic 
type of diaphragmatic hernia. This conclusion 
was substantiated, of course, by the history of 
trauma. 


Because of the multiplicity of locations 
and varieties, there can be no one type of 
treatment suitable for all diaphragmatic 
hernias. Opinion is rather divided among 
present day surgeons as to whether the 
approach should be by the abdominal or 
the thoracic route. Each approach has 
certain advantages; therefore, personal 
judgment in individual cases should govern 
the management. 
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Fic. 12. Roentgenogram of abdomen taken fol- 
lowing ingestion of barium. In the pelvic region, 
a barium filled sac is clearly outlined. Diagnosis: 
Meckel’s diverticulum. 


DUODENUM 


Diverticula of the duodenum are not 
rare. Here again, however, the lesion gives 
rise to no symptoms in the great majority 
of instances and discovery is frequently 
coincidental with x-ray studies, operations 
or autopsies. In the usual case, the sac is 
small, its neck large and its emptying time 
rapid. Few pathological changes occur 
under these conditions. On the other hand, 
if the pouch has a small outlet and reten- 
tion occurs, inflammation is likely to result, 
giving rise to pain, bleeding and various 
other disturbances, and progressing pos- 
sibly to perforation. Many of the cases 
presenting symptoms do so to such a mild 
degree that surgical intervention is un- 
necessary; but at times operative correction 
is the only method by which permanent 
relief may be obtained. 

As regards etiology, it is generally be- 
lieved that there is a congenital defect in 
the circular and longitudinal muscle coats 
and that the remaining wall, consisting of 
mucosa and muscularis mucosae, gradually 
becomes weaker and extrudes. Both con- 
genital and acquired factors are, therefore, 
active in the etiology. 
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an out-pouching of the ileum as described first by 
Meckel. The patient was operated upon because 
of a pathological condition of the diverti- 
culum itself. 


The case to be described was rather 
typical of the occasional type requiring 
surgical treatment, and is similar to one re- 


viewed by Lahey and Marshall. 


Case iv. The patient was a forty-three 
year old white male admitted to the hospital 
because of upper abdominal discomfort and 
indigestion. These symptoms were of several 
years’ duration and were becoming progres- 
sively more severe. Symptoms, such as delayed 
character of pain after eating, intolerance to 
certain foods, midline epigastric tenderness, 
nausea and vomiting were also present. Barium 
meal x-ray studies revealed a large diverticulum 
of the duodenum as shown in Figures 9 and 10. 
There was marked delay in emptying time of 
the diverticulum. For eight months, this pa- 
tient was treated with diet, alkalies and anti- 
spasmodics. There was no improvement and 
operative interference was advised. 

Under general anesthesia the abdomen was 
opened by means of an epigastric, transverse 
incision. Exploration of first and second por- 
tions of the duodenum was carried out, but the 
neck of the sac could not be found here. The 
transverse colon was reflected superiorly, and, 
just to the right of the superior mesenteric 
vessels, the neck was discovered. The body of 
the diverticulum rested anterior to the head 
of the pancreas. It was thought remarkable 
that the sac in this position had not at some 
time given rise to symptoms of acute gastro- 
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Fic. 14. X-ray film of abdomen showing the 
colon filled with an opaque medium. The 
arrows point out a defect in the lower left 
colon. 


mesenteric ileus. The diverticulum was mobi- 
lized and its neck severed between clamps with 
a cautery. Careful closure of the stump was 
performed and the abdomen closed. A Levin 
tube had been previously inserted. The tip was 
allowed to remain in the duodenum for three 
days. The patient had an uncomplicated re- 
covery and became symptom-free. 


JEJUNUM AND ILEUM 


Diverticulosis of the small intestines is so 
rare that it isalmost unique. Figure 11, how- 
ever, shows just such a case. This picture, 
taken at operation, shows multiple out- 
pouchings, all with a sessile type of base. 
The patient was a fifty-five year old white 
female. She had had two previous laporato- 
mies in her second decade. The operation 
disclosing the diverticula was performed, 
not because of the diverticulosis but to 
relieve an acute intestinal obstruction 
caused by old adhesions. This case is 
presented to show, by means of the photo- 
graph, that multiple diverticulosis of the 
small intestines may and does occur. 


MECKEL’S DIVERTICULUM OF THE ILEUM 


During fetal life, there is a duct-like 
communication between the mid-gut and 
the yolk sac. It has been estimated that in 
2 to 4 per cent of births, this vitello-intes- 
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Fic. 15. X-ray film of same case as shown in 
Figure 13. The colon has been emptied and 
then inflated with air. A small out-pouching 
is seen at the site of the defect mentioned in 
Figure 13. The arrows indicate the sites of 
other small sacculations. Diagnosis: Multi- 
ple diverticulosis of the colon. 


tinal duct fails to disappear completely. A 
variety of types of omphalomesenteric 
pathology may result. 

Since this paper is dealing with out- 
pouchings of the intestinal tract, only that 
type will be discussed in which the incom- 
pletely obliterated omphalomesenteric duct 
may be found with the proximal or intes- 
tinal end attached to some portion of the 
antimesenteric side of the ileum (usually 20 
to 100 cm. proximal to the ileocecal valve) 
and with its distal end free. This condition 
was originally described by Meckel in 1815 
and has since become popularly known as 
Meckel’s diverticulum. Many such di- 
verticula cause no symptoms throughout 
life and may be discovered at autopsy. 
However, when pathological changes do 
take place, they usually fall into one or 
more of the following categories: First, 
there may be partial or complete intestinal 
obstruction resulting from pressure or 
traction on the gut from without or from 
intussusception due to invagination of the 
sac. Gerwig and Stone in 1943 discussed 
acute*enteric intussusception and men- 
tioned Meckel’s diverticulum as one of the 
etiological factors. Second, there may be 


\ 
: 
| 
“4 
yo 


Vor. LXXIV, No. 4 


inflammatory changes not unlike those of 
appendicitis with possible resultant per- 
foration and peritonitis or abscess forma- 
tion. Third, there may be evidence of 
hemorrhage into the bowel in some of those 
occasional cases in which aberrant gastric 
mucosa is present in the sac. 

In those cases in which symptoms arise 
from pathological changes in a Meckel’s 
diverticulum, the treatment is surgical 
intervention. The x-ray reproduced in Fig- 
ure 12 shows a non-symptomatic Meckel’s 
diverticulum filled with barium. Another 
Meckel’s diverticulum as seen at operation 
is pictured in Figure 13. 


APPENDIX 


The appendix is undoubtedly the most 
common mucosal-lined out-pouching of the 
gastrointestinal tract to undergo pathologi- 
cal changes. No effort will be made to 
review this large subject in this paper; 
however, reference is made to a recent arti- 
cle by the author in which the subject of ap- 


pendicitis is more completely considered. 


COLON 


Out-pouchings of the large intestine, 
known as “multiple diverticulosis of the 
colon,” are extremely common. It has been 
estimated that 3 to 5 per cent of all persons 
over forty years of age have diverticul sis 
of the colon, but that only 10 per cent of 
all cases of diverticulosis of the colon un- 
dergo inflammatory changes and develop 
diverticulitis. Diverticulitis of the colon is 
not in itself an indication for surgery, but 
rather, in the majority of cases, best 
managed by conservative means. The 
subject of acute diverticulitis of the colon 
was reviewed in a paper by Shipley and 
Gerwig in 1939. Some of the more pertinent 
findings will be repeated in this paper. 

Diverticula of the colon are divided into 
two classes, the congenital or true type and 
the acquired or false type. In the former, 
the wall of the diverticulum consists of all 
coats of the intestine, while in the latter, 
there is a thinning out or absence of the 
circular muscle with herniation of the 
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mucosa and submucosa. It is the acquired 
type that most frequently gives rise to 
symptoms. 

Even though diverticula may be found 
distributed through the entire colon, the 
descending and sigmoid colon are the 
sites of 60 to 75 per cent of the diverticula 
that undergo inflammatory changes. This 
fact is thought to be due to the more 
firm consistency of the stool and to the 
greater effects of constipation and gaseous 
distention in that region. 

The history may reveal that the diver- 
ticulitis is acute, chronic or recurrent. 
Chronic diverticulitis of the sigmoid must 
be differentiated from carcinoma. Figure 14 
reveals a defect in the sigmoid region. From 
this one film, carcinoma cannot be ruled 
out. However, in Figure 15, which repre- 
sents a view taken after the barium had 
been evacuated and the colon inflated 
with air, numerous diverticula are seen. 

It must be emphasized that only a 
small per cent of diverticula of the colon 
undergo pathological changes with result- 
ant diverticulitis, and that only a small 
per cent of the cases of diverticulitis 
require surgical intervention. 

Surgical intervention is not indicated for 
simple diverticulitis per se, but rather 
should be undertaken for the complica- 
tions, which are abscess formation, peri- 
tonitis, obstruction and fistula. Operation 
may sometimes be justifiable because of 
uncertainty as to the diagnosis in the 
acute condition of the abdomen, this being 
particularly true when the site of the 
lesion is the cecum. 
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A NEW TENSION SUTURE TECHNIC* 


ARTHUR J. LESSER, M.D. 
LOS ANGELES, CALIFORNIA 


T has been shown by a number of in- 
vestigators'~* that the purposes of a 
suture are (1) coaptation of tissues and 

(2) holding of tissue in a certain position 
for a short time until fibrin is formed and 
the actual healing process sets in. In the 


Fic. 1. Continuous sutures placed. 


presence of tension or weakness of tissues, 
suture material of a tensile strength sur- 
passing that of the tissues is of no avail. 
In such a case, under a strain the suture 
will cut through the tissue instead of tear- 
ing, and the result will again be wound 
separation. 


y LLL LE 


Fic. 3A, interrupted closing sutures placed. 


Open reinforcing suture lines have been 
recommended for soft parenchymatous 
tissues, such as liver* and kidney. These 
reinforcing sutures were not tied to each 
other and can therefore not be used for 
tissues under tension. This latter procedure 
anchors the supporting parallel sutures, 
which are tied under slight tension to 
facilitate coaptation and decrease traction 
on the main closing suture line. 


Therefore, in the following a method of 
suturing is described which will reinforce 
the tissue under tension, no matter which 
suture material is used: silk, cotton, wire, 
chromic catgut or others. 

A continuous suture line (“‘gimp’’) 


Fic. 2. Sutures placed and ends tied. 


placed parallel on either side of the incision 
or intended coaptation line (Fig. 1); the 
corresponding ends of the sutures are then 
tied to each other under slight tension (Fig. 
2), and a closing interrupted or continuous 
stitch is then placed in such a manner that 
the new suture would rest on the previous 


Fic. 3B, continuous closing suture placed. 


parallel suture lines. (Fig. 3.) The closing 
stitch may be of any desired type, ** such as 
interrupted, continuous, mattress, Con- 
nell,® Halsted,’ etc. 

In experiments it could be shown that 
such a procedure increases many times the 
resistance to sudden or gradual traction. 
Also in end-to-end or lateral anastomosis of 
the bowel in postmortem experiments a 
single line anastomosis proved perfectly air 


* From the Division of Surgery, Cedars of Lebanon Hospital, Los Angeles, Calif. 
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and water-tight without formation of a 
diaphragm effect due to too much 
inversion. 

This type of stitch should also be espe- 
cially helpful for suturing of weak tissues 
under tension, such as esophagus, muscles, 


peritoneum, thin layers of fascia and 
tendons. 


CONCLUSION 


A tension suture is described utilizing 
two parallel suture lines (“‘gimps’’) for 
reinforcement of the tissues and support of 
the main closing stitch. 
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SuTuREs, combined with an anterior wire loop by the method of Martin, 
recommended by Campbell, make a very satisfactory reduction and fixation 


of a fractured patella. 


. . . Total excision of the patella as practiced by 


Brooke is not recommended as routine practice, but undoubtedly will give 
good results and may be used in extensive compound comminuted fractures. 
From ‘‘Operations of General Surgery” by Thomas G. Orr (W. B. 


Saunders Company). 
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EARLY POSTOPERATIVE AMBULATION* 


Epwin A. BALCER, M.D. 
Attending Surgeon Sc. Bernard’s Hospital; Diplomate of the American Board of Surgery 


CHICAGO, ILLINOIS 


HE purpose of this paper is to 

describe the method used in early 

postoperative ambulation in 144 cases 
of varied abdominal operations performed 
by the author since July 1944. 

Historically, early surgical ambulation 
dates back to 1899 when Ries in a written 
report advocated this practice. Since then, 
especially in this country, the idea has 
been adopted by only a few surgeons. How- 
ever, within the last few years postopera- 
tive rising has gained in popularity. Al- 
though early postoperative ambulation 
can be used practically in all types of 
surgery, this paper limits itself to abdomi- 
nal procedures as the greatest degree of 
skepticism regarding early rising exists in 
this field of surgery, chiefly because of the 
erroneous concept of increased wound 
dehiscense and hernia formation. 

The most important advantages are 
decreased pulmonary and circulatory com- 
plications which result mainly from basal 
atelectasis and peripheral venous stasis. 
Clinically, this fact is supported by lower 
postoperative temperatures, an earlier re- 
turn to normal and a lower pulse rate as 
compared with the strictly confined bed 
patients; such observations were made 
and recently reported by Powers, Shafer 
and Dragstedt. Physiologically, it has 
been shown by Leithauser that the vital 
capacity in early ambulatory patients 
returns to normal in approximately one- 
half the time required for bed confined 
postoperative patients, while McMichael 
and McGibbon have demonstrated that 
recumbency decreases the total volume 
of air in the fully expanded lungs as well 


as the functional residual air. The studies 
of Smith and Allen revealed that exercise 
decreases the circulation time in the 
extremities. 

Other advantages include reduced fre- 
quency of abdominal distention, absence of 
asthenia, shortened hospital duration and 
early restoration to normal activity. Hav- 
ing the patient attend to his personal 
hygiene and lessening his hospital stay 
are of great importance psychologically 
and economically, to the patient as well 
as to the community having limited hos- 
pital beds, nursing personnel or in a time 
of emergency. 

If early postsurgical rising is to be 
practiced, abdominal closures must be 
considered as one of the most important 
parts of the operation instead of a neces- 
sary finale. Rapid unanatomical closures 
result in frequent wound dehiscense under 
any circumstances. Consequently, such 
closures along with grossly infected wounds 
are considered a contraindication to early 
rising. 

All abdominal incisions regardless of 
their location are closed anatomically layer 
by layer with interrupted No. 24 cotton 
sutures. In the peritoneum and posterior 
rectus sheath these sutures are placed no 
further than 1 cm. apart and only a mini- 
mal amount of tissue is included in each 
suture. All knots are tied squarely with an 
additional knot added so that the sutures 
can be cut adjacent to it. In oblique or 
transverse incisions where the muscle tissue 
has been severed, the cut muscle is loosely 
approximated by sutures inserted some- 
what further apart. The anterior fascial 


*The surgery and postoperative management referred to was performed at the Bronx Veterans Hospital 
New York City by Dr. Balcer during his assignment as assistant chief surgeon and is not to be construed as official 
or reflecting the views of the Veterans Administration or the Army Medical Corps. Presented as a narrated film 
before the Section of Surgery of the New York Academy of Medicine January 4, 1946. 
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layer is made secure by interrupted No. 24 
cotton sutures also placed about 1 cm. 
apart. Maximum relaxation is extremely 
desirable and necessary to prevent the 
sutures from pulling through the tissue. 
Needless to mention, but certainly of ex- 
treme importance, is perfect hemostasis. 
For this purpose mosquito forceps are used 
exclusively so that only small portions of 
tissue are grasped in each bite. Fine cotton 
ligatures, usually No. 60 to 100, are used to 
replace the hemostats but cautery is often 
used for this purpose. The skin is sutured 
by whatever method suits the operator’s 
taste. 

All patients are allowed out of bed the 
morning of the first postoperative day 
except when definite contraindications are 
present. These, in addition to those already 
mentioned, are shock, severe abdominal 
distention, cardiac decompensation and 
second side thoracolumbar sympathec- 
tomies and demonstrable vasomotor un- 
stability in the upright position. In the 
extremely aged and when pulmonary diffi- 
culties were suspected as in chronic asth- 
matics, arising was conducted late in the 
afternoon of the operative day. Prior to 
surgery, specific instructions in the manner 
of getting out and into bed were given to 
each patient by the nurse in charge of the 
ward, and if at all possible a rehearsal 
should be performed. 

The method in brief, consists of having 
the patient turn on his side and winding the 
bed to a sitting or semisitting position. The 
feet are then assisted over the edge of 
the bed by the attendant and with the help 
of the nurse the patients sits on the side of 
the bed. The next step consists of standing 
for a few seconds and taking deep inspira- 
tions. This usually results in a productive 
cough, a very desirable feature, the me- 
chanics being the emptying of the accumu- 
lated bronchial secretions often a forerunner 
to pulmonary atelectasis. The patient then 
walks to a chair and sits down for a few 
minutes, or longer if so desired. The re- 
turn to bed is accomplished in the same 
manner but in the reverse order. The entire 
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procedure is again repeated in the after- 
noon; at this time most patients usually 
walk for short distances and stay up some- 
what longer periods of time. On each 
successive day the degree of activity is 
gradually increased so that at the end of the 
week the preoperative status is reached. 


Postoperative Days 


Gastrecte my 


Bi hary Tract Surgery 
Tnqyinal He eniorrphy| 


4 ppendectomy 


Fic. 1. Postoperative average rectal tempera- 
tures. Note sharp fall in temperatures and 
absence of secondary elevation. 


Examination of the operative list in 
Table 1 reveals a total of 144 cases with one 
death and eight complications. The one 
death resulted from biliary and pancreatic 
leakage following a partial gastrectomy for 


TABLE I 
LIST OF OPERATIVE CASES 


Deathe| Compli- 


cations 


Operation No. 


Partial gastrectomy 

Biliary tract surgery 
Herniorrhaphy, all types 
Appendectomy 
Sympathectomy. . 

Closure of duod. ulcer perf... 
Gastroenterostomy 

Drainage of subphrenic abscess 
Cecostomy. . 
Resection of marginal ulcer. a 
Resection of sigmoid colon. . . 
Closure of abd. evisceration. . . 
Ileostomy 

Splenectomy 

Drainage of app. abscess 


Nw 
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a deep-seated duodenal ulcer. The compli- 
cations include three cases of pneumonia, 
two following gastrectomies and one sub- 
sequent to a ventral herniorrhaphy. All 
recovered following treatment. Small hema- 
toma formations resulted in two wounds, 
one a gastrectomy and the other a ventral 
herniorrhaphy. A single wound infection 
appeared after an appendectomy. Penicillin 
therapy resulted in a spontaneous resolu- 
tion of a probable subphrenic abscess 
which developed after a cholecystectomy. 
The remaining complications, a case of 
parotitis, appeared after gallbladder sur- 
gery but completely subsided under x-ray 
treatment. It is obvious that none of the 
complications mentioned can be attributed 
to the practice of early postoperative 
rising. 

The graph in Figure 1, displaying post- 
operative temperatures includes four groups 
of abdominal operations. This was done for 
the sake of simplicity. The highest rectal 
temperatures for the respective days were 
averaged and plotted..It is noted that the 
highest temperatures occurred on the first 
postoperative day, followed by a compara- 
tively sharp fall with normal temperatures 
occurring on the fifth to the tenth day. The 
sudden, sharp, increased temperatures often 
seen on the second, third and fourth days, 
which are indicative usually of pulmonary 
complications, are noticeably absent in this 
group. 

Although the above figures on the results 
obtained indicate to some degree the ad- 
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vantages of early post-operative ambu- 
lation, the real benefits can be fully 
appreciated only by actually watching a 
group of patients undergo this form of post- 
operative management. The improved gen- 
eral appearance of the patient, the absence 
of abdominal distention, the reduced neces- 
sity of catheterization and gastric decom- 
pression and the very infrequent need for 
oxygen therapy makes a vivid impression 
on the surgeon as to the astounding prog- 
ress postsurgical patients make when con- 
ditions are made as physiological as 
possible. 

In conclusion it may be said that early 
postoperative rising following abdominal 
surgery minimizes the frequency of post- 
operative complications, aids in the faster 
restoration of the normal state physically 
and mentally and in no apparent way inter- 
feres with normal wound healing. © 
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fase Reports 


XTENSIVE resections of the intestine 
may be necessary in a number of 
conditions. Haymond, in an analysis 

of 257 collective cases, gives the following 
causes as the most frequent: (1) volvulus, 
(2) strangulated hernia, (3) mesenteric 
thrombosis, (4) diseases of the pelvic 
organs with secondary involvement of the 
intestine, (5) diseases of mesentery, partic- 
ularly tumors, (6) abdominal injuries, (7) 
tuberculosis of the small intestine and (8) 
miscellaneous causes, adhesions, etc. 

The case we are reporting was one of 
mesenteric thrombosis in a man of sixty- 
four years with extensive peripheral arteri- 
osclerosis. It is our opinion that extensive 
arteriosclerosis of the superior mesenteric 
artery was responsible for the mesenteric 
thrombosis in the case in question, the 
thrombosis occurring apparently just distal 
to the origin of the middle colic branch of 
this artery. No other apparent etiologic 
factor was present except auricular fibrilla- 
tion. This was transient and occurred after 
thrombosis had developed, consequently 
was not an obvious cause of embolism. 
“The syndrome which develops with occlu- 
sive lesions in the mesenteric arteries re- 
sulting in infarction of the bowel, is by far 
the most definite clinical expression of 
arteriosclerosis of the abdominal vessels.’’® 


SYMPTOMS AND DIAGNOSIS 


The outstanding symptom of mesenteric 
thrombosis is severe generalized abdominal 
pain of sudden onset, associated with 
nausea and vomiting, simulating acute per- 
forating peptic ulcer, acute hemorrhagic 
pancreatitis or dissecting aneurysm of the 
aorta. The pain is excruciating and requires 
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SAN ANGELO, TEXAS 


475 


large doses of narcotics for relief. Extreme 
tenderness and rigidity of the abdomen 
may or may not be present. Stools may be 
bloody early in the course. Evidence of 
paralytic ileus with abdominal distention 
and constipation usually develop in a few 
hours. Shock is often present to a moderate 
degree with associated tachycardia and re- 
duction of blood pressure. Temperature is 
normal early but rises as the process pro- 
gresses. Leukocytosis is present in the first 
few hours. The presence of generalized ab- 
dominal pain which does not follow the 
symptom complexes of the more frequent 
intra-abdominal lesions should make one 
think of this entity. The above sympto- 
matology in a case with extensive ar- 
teriosclerosis, a heart lesion frequently 
associated with peripheral emboli or the 
presence of polycythemia vera should like- 
wise suggest this disease. However, the 
diagnosis is difficult. In only thirteen of 360 
cases of mesenteric occlusion collected by 
Trotter was the correct diagnosis made 
preoperatively. Credit for a correct pre- 
operative diagnosis in the case we are re- 
porting goes to Dr. G. W. Nibling, one of 
our associates. 


PROGNOSIS AND TREATMENT 


Prognosis of mesenteric vascular occlu- 
sion Is extremely poor. The mortality was 
found to be go per cent in Laufman and 
Scheinburg’s series. Prompt operation with 
resection of the involved intestine is the 
only satisfactory treatment. This should be 
accomplished as rapidly as possible since 
extensive intestinal resections are very 
shocking procedures. Resection should be 
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carried well beyond the limit of the in- 
volved intestine. When the large as well as 
the small intestine is involved, we believe 
the anastomosis should not be primary but 
should be accomplished by the method of 
Mickulicz or Lahey. This has two advan- 
tages, namely, shortening the operative 
time and the avoidance of placing an anas- 
tomosis with its suture line in a peritoneum 
where peritonitis already exists. This was 
the practice followed during the recent war 
by one of us (G. F. M.) in handling resec- 
tions of the right colon with beneficial 
results. 

If the resection is extensive and the pa- 
tient survives the surgical procedure, the 
problem of maintaining adequate nutrition 
becomes paramount. Planning of postop- 
erative treatment must take into considera- 
tion the normal function of the portions of 
the bowel removed as well as the portions 
remaining. There is very little in the medi- 
cal literature which separates the functions 
of the jejunum and ileum except to indicate 
that the function of the ileum involves a 
continuation of the digestive process initi- 
ated in the ducdenum and jejunum. The 
function of the first part of the colon is con- 
cerned largely with electrolyte and water 
absorption. There seems no reason to 
believe that the distal portion of the small 
bowel and the proximal portion of the large 
bowel serves any vital function which 
could not be taken care of by the remaining 
portions of the small and large intestines. 
The compensatory ability in the experi- 
mental animal in which there has been a 
drastic surgical reduction in the size of the 
intestinal tract seems quite remarkable 
(Grollman). Clinical experience would indi- 
cate the same to be true in the human. 
Consequently, there is reason to believe 
that a relatively normal digestive process 
will develop in the human in spite of 
marked reduction in size of the intestinal 
tract. 

Dietary therapy in these cases before the 
bowel has had time to compensate for its 
drastic loss must be outlined with full 
realization that the products of incomplete 
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protein and fat digestion together with 
fluids and electrolyte will reach the re- 
maining portions of the large bowel in 
rather large quantities. If the ascending 
colon has been resected, the portion of the 
large bowel which is normally most active 
in fluid absorption is absent. Furthermore 
the products of incomplete digestion are 
somewhat irritating to the colon. Conse- 
quently, a large amount of fluid plus the 
products of incomplete digestion pouring 
into an abbreviated colon produce an excel- 
lent combination for development of diar- 
rhea with associated nutritional, electrolyte 
and fluid loss. 

After careful consideration of the above 
notations the appropriate plan for dietary 
management suggests itself. In the early 
postoperative days, calories, electrolyte, 
fluids and vitamins should be administered 
parenterally. Protein requirements can be 
administered by blood transfusions and 
parenteral amino acids. After the digestive 
tract will tolerate oral administration of 
the above requirements, the diet should be 
arranged so that it contains the necessary 
calories in the form of rapidly digested car- 
bohydrates and proteins with a minimum 
of fats and a low fluid content. This may be 
provided at first by the use of such prepara- 
tions as Nutramigen.* Vitamin supple- 
ments, such as vitamin B complex, prob- 
ably should be administered parenterally 
for the first two or three weeks since they 
tend to have a laxative effect by mouth. We 
believe that it is best to maintain a mini- 
mum of fluid intake coincidentally with 
caloric intake, additional fluids being ad- 
ministered when the digestive tract is not 
primarily concerned with the process of 
digestion. After approximately two weeks 
of this regimen, other foods of a more 
general nature, which are easily digested 
and of a low fat and roughage content, may 
be added to the diet as the intestinal tract 
begins to compensate for its reduction in 
size. At the end of two months the com- 
pensatory process is fairly well accom- 
plished and the patient can tolerate a 

* Provided by Mead-Johnson & Company. 
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fairly general diet still avoiding foods with 
high fat and high roughage content. 


CASE REPORTS 


A sixty-four year old male was admitted to 
the Shannon West Texas Memorial Hospital on 
January 30, 1946, as an emergency because of 
severe abdominal pain of six hours’ duration. 
The pain was intermittent, had been progres- 
sive and vomiting had been present from the 
onset. There was no hematemesis. Pain was so 
intense that morphine failed to relieve until it 
was administered intravenously. The past 
history revealed that the patient had had 
digestive disturbance for approximately one 
year. 

Examination revealed an acutely ill male 
whose abdomen showed only a moderate degree 
of tenderness and muscle spasm, generalized 
but most marked in the upper half. The heart 
showed no evidence of hypertrophy and on 
examination the rhythm was regular and there 
were no murmurs present. Peripheral arterio- 
sclerosis of a marked degree existed. On ad- 
mission his temperature was 98.4°F., pulse 84, 
respiration 20 and blood pressure 120/64. 
Laboratory studies revealed a hemoglobin of 
82 per cent, red cells 5,500,000, white cells 
22,700, 10 stabs, 86 segmented and 4 lympho- 
cytes. Urinalysis showed a trace of albumen, 
otherwise normal. An_ electrocardiagraphic 
tracing showed a low impulse in all leads but 
was otherwise normal. General supportive 
measures were given. In a few hours it seemed 
obvious that the patient had a surgical con- 
dition of the abdomen and a laparotomy was 
performed within twenty-four hours after the 
onset of abdominal pain. Shortly before the 
patient was taken to the operating room he 
developed auricular fibrillation which was 
treated by parenteral digitalis therapy. 

Under endotracheal cyclopropane anesthesia 
through an upper abdominal midline incision, 
the abdomen was opened and several loops of 
gangrenous bowel was seen. The involved area 
of intestine was sharply demarcated at the 
hepatic flexure of the colon and proximally in- 
volved the entire ileum and all but four and a 
half feet of jejunum. The mesentary was 
edematous and the vessels showed no evidence 
of pulsation throughout this involved area. The 
right colon and all but 54 inches (as measured 
postoperatively by x-ray) of the small intestine 
were removed. A jejunotransverse colostomy 
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after the method of Lahey was accomplished 
bringing the two limbs to the surface through 
a right subcostal incision. Ten days post- 
operatively two curved clamps were applied to 
the spur of the jejunotransverse colostomy and 
a large rubber tube sutured into the jejunal 
limb to keep the skin about this area clean. 
The clamps fell off in seven days. The patient 
was allowed to be up and approximately four 
weeks later the jejunotransverse colostomy was 
closed. X-ray examination eight weeks post- 
operatively revealed barium entering the trans- 
verse colon two hours after oral administration. 
After twenty-four hours a small amount of 
barium remained in a greatly dilated stomach. 
He was discharged from the hospital one week 
later and approximately one month after dis- 
charge resumed light work. 

During his postoperative course his heart 
remained under satisfactory control by the use 
of parenteral digitalis. Auricular fibrillation 
continued for approximately two weeks, at 
which time the patient developed a regular 
rhythm again and digitalis therapy was 
discontinued. 

Dietary management was essentially as given 
above. Supplemental parenteral fluids, vita- 
mins, electrolyte and nutrition were required 
because of the marked loss of fluids through the 
jeyunocolostomy opening. Following jejuno- 
transverse colostomy closure the entire needs 
of the patient were provided by mouth. Stools 
of liquid and soft nature averaged from two to 
four daily. Since leaving the hospital the pa- 
tient has been uncooperative in regard to his 
dietary management, eating fresh vegetables of 
high roughage content, pork and any other food 
he desired. He still has two to six liquid to soft 
stools daily. He has continued vitamin supple- 
ments by mouth. We believe that this lack of 
cooperation on the part of the patient in regard 
to his dietary instructions, associated with no 
increase in digestive disturbance is definite 
evidence of remarkable ability of the gastro- 
intestinal tract to compensate for drastic re- 
duction in size. 

Although we have not started vitamin E 
therapy; the report of Pappenheimer and 
Victor is suggestive of its value in preventing 
“‘ceroid”’ deposits and possible hepatic cirrhosis 
in nutritional disturbance resulting from loss 
of function of a large amount of intestinal tract. 

The pathologic findings were as follows: More 
than fifteen feet of small intestine plus the 
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Fic. 1. Photograph of patient ten weeks postop- 
eratively showing a 10 foot 2 inch Miller-Abbott 
tube passed through the patient and extending 
one foot from the nostril and anus. 


right colon were examined. There was marked 
congestion and discoloration of the tissues 
having gross appearance of gangrenous intes- 
tine. Microscopic examination revealed con- 
siderable congestion and hemorrhage plus 
marked degenerative change. 


SUMMARY AND COMMENTS 


The case reported above, so far as we 
know, is the first on record in which a suc- 
cessful removal of all but 54 inches of the 
small bowel plus the right colon has been 
successfully accomplished for superior mes- 
enteric occlusion. (Figs. 1 and 2). Although 
Elman and Read successfully removed half 
the colon and all of the small intestine but 
three feet of jeyunum, their patient was 
suffering from inflammatory disease of the 
intestinal tract, apparently regional ileitis, 
and no superior mesenteric arterial throm- 
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Fic. 2. Roentgenographic study of patient with 
Miller-Abbott tube in place as shown in Figure 1, 
showing one loop of small intestine remaining. 


bosis. Furthermore, the extensive résection 
in their case was accomplished in two dif- 
ferent operations nine days apart. Their 
case, however, lends further support to our 
observation in regard to the remarkable 
compensatory ability of the human for the 
loss of a large portion of the intestinal tract. 

The etiology in our case was probably ar- 
teriosclerosis of the superior mesenteric ar- 
tery. There were no pathognomonic signs 
or symptoms present for the condition; 
however, the disproportion between severe 
pain and moderate degree of abdominal 
spasm and tenderness was suggestive. Re- 
section of the involved segment of small in- 
testine and right colon was accomplished 
after the method of Lahey. The jejuno- 
transverse colostomy was later closed. The 
postoperative nutritional problems _ re- 
solved themselves into maintenance of 
appropriate fluid, mineral, vitamin and nu- 
tritional balance which were accomplished 
parenterally at first and later by mouth. 
Oral feedings were increased following 
jejunocolostomy closure and development 
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of compensatory adjustment of the intes- 
tinal tract. The patient’s condition four 
months postoperatively is good with gain 
in weight and without evidence of fluid and 
electrolyte imbalance, in spite of failure by 
the patient to cooperate in regard to die- 
tary instructions. 


We are deeply indebted to Drs. L. Dragstedt, 
M. Comfort, J. Clagett, A. Grollman and 
E. Ogden for their helpful suggestions in regard 
to postoperative management of this case. 
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INCE the publication of a paper on 
S this subject by the senior author in 
1938, four additional cases have been 
encountered. Ten cases in all have thus 
been observed by us and this has convinced 
the authors that this complication is much 
more frequent than has been reported. 
The first description of this syndrome by 
Dr. Edwin Beer in 1924 described most of 
the facts that are known about this entity. 
Since 1938 very few references have ap- 
peared in the literature. Muschat, in 1945, 
reviewed the literature and has reported a 
total of twenty-three cases following supra- 
pubic cystotomy. (The two cases reported 
by Pierson in 1939 should be added to this 
total.) Cohen, in 1946, found a total of 
thirty-three cases of osteitis pubis, but this 
total undoubtedly included cases of osteitis 
pubis that did not follow suprapubic 
cystotomy but followed other surgical 
conditions. His two cases followed supra- 
pubic prostatectomy. 

The purpose of this publication is to call 
attention again to this rarely reported 
condition, to emphasize the success we 
have obtained with deep roentgen therapy 
and to give a biopsy report of a section of 
bone removed in one of our cases. A biopsy 
report has been described only three times 
previously by Pierson, Silver and Muschat. 
Two other cases were studied at autopsy, 
one by Wheeler which has not been fully 
reported in the literature, and one by 
Pierson. 


CASE REPORTS 


Case 1. A. G., (7063) age fifty-seven, was 
admitted to the Sinai Hospital November 2, 


1940, with a six-months’ history of pain and 
difficulty in voiding. This was associated with 
frequency, poor stream and some dribbling. 
Physical examination was essentially negative 
except that on rectal examination the prostate 
was slightly elevated. It was soft, doughy and 
elastic in consistency with no areas of stony 
hardness suggestive of malignancy. Cystoscopy 
revealed 500 cc. of residual urine. There was 
marked intravesical bulging of the prostate, 
both lateral lobes of which continued on into 
the urethra. There was very little median lobe 
bulging. Many trabeculations and cellules were 
present. Roentgenogram examination: was neg- 
ative except for evidence of a markedly dis- 
tended bladder. The impression was benign 
prostatic hypertrophy, second degree. A two- 
stage suprapubic prostatectomy was performed 
on November 5, 1940, and November roth, 
together with partial bilateral vasectomy and 
partial resection of the tunica vaginalis for 
small hydroceles. A suprapubic drain was 
utilized in the first stage but not in the second 
stage. A gauze drain was placed in the bladder 
at the second stage. On November 27th, the 
patient voided. 

Four days later (twelfth postoperative day) 
he began complaining of pain in the right 
inguinal region and also of pain on abduction 
and extension of the right leg. Some tenderness 
was present in the region of the right groin. 
It was our impression that we were dealing 
with osteitis pubis. Subsequent recovery was 
uneventful and the patient walked without 
difficulty or pain when discharged from the 
hospital on December 18th. 

After one week at home, the pain in the pubic 
region, groin and right leg returned. He soon 
developed pain in the right kidney region. 
Associated with the pain was urinary fre- 
quency, dysuria and fever. The urine contained 
many white and red blood cells, and the diagno- 
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Fic. 1. 
Fic. 1. Case 1. A. G. Roentgenogram of pelvic bones before operation; normal. 
Fic. 2. Case 1. A. G. Roentgenogram eight weeks after prostatectomy shows roughening and irregularity of the 
ascending ramus of the pubis on the right side. Diagnosis: osteitis pubis. 
Fic. 3. Case 1. A. G. Roentgenogram seven months after prostatectomy shows bridge of calcification in pubic 
bones; stage of healing after course of deep roentgen therapy. 


sis of pyelonephritis, right, was made. A course 
of sulfathiazole caused the temperature to 
return to normal in several days. The pain in 
his pubic region and thigh persisted. The 
possibility of malignancy, secondary to the 
prostate, was considered. The acid phosphatase 
was 1.6 King-Armstrong units. The initial 
roentgenogram (January 24, 1941) of the 
pelvis was reported as “‘pelvis shows roughen- 
ing and irregularity of the ascending ramus of 
the pubis on the right side. These changes 
suggest the possibility of metastasis.”” The 
patient was then put in a plaster cast for one 
month without results. A course of deep 
roentgen therapy was then started with much 
improvement. The pelvis was again x-rayed on 
February 24th and the “pelvis shows marked 
separation of the symphysis with destruction 
of the right symphysis and probably destruc- 
tion of the left os pubis. Metastasis should be 
ruled out. This separation of the symphysis 
was not present on January 24, 1941.” On 
March 4th a biopsy of the pubic bone was 
taken. Grossly, the bone was found to be of 
softer consistency than normal. According to 
the microscopic report (Dr. T. Weinberg) 
sections of the bone showed the presence of a 
loose, cellular, connective tissue within the 
marrow spaces. This was infiltrated with 
polymorphonuclears and lymphocytes as well 
as a few histiocytes. Some of the bony trabec- 
ulae showed irregular margins. Diagnosis: 
Fragments of bone showing histologic picture 
compatible with the diagnosis of osteitis. A 
roentgenogram was again taken on March 26th 


Fic. 2. 


Fic. 3. 


and this showed “‘some atrophy of the symphy- 
sis and os pubis with regeneration of bone. The 
changes in the pubis suggest that we are deal- 
ing with an inflammatory lesion rather than a 
malignancy.” The patient was discharged on 
March 20, 1941. Thereafter he steadily im- 
proved and after three or four months he did 
not limp any longer. The roentgenogram then 
showed some calcification where previously 
there was an area of necrosis. (Figs. 1, 2 and 3.) 
He was again x-rayed in March, 1944, and the 
pelvic bones were found to be in good condition. 

Case ur. M. S. H., (7437) age sixty-three, 
was seen on January 19, 1942. For six years pre- 
vious to this time, he complained of nocturia and 
dribbling at the end of micturition. Seven days 
before admission to the Sinai Hospital, he was 
inebriated and since then he has had acute 
retention and difficulty in voiding. He also had 
marked urgency. Repeated catheterization was 
necessary and on admission an indwelling 
catheter was utilized. Physical examination 
was essentially negative except that on rectal 
examination, the prostate was found to be 
definitely enlarged, uniformly throughout with 
the median furrow obliterated. The prostate 
was of a soft, doughy, elastic consistency with 
no areas of stony hardness suggestive of 
malignancy. The seminal vesicles were normal 
in size and consistency. Cystoscopy showed 
marked intravesical bulging of the prostate, 
right and left lateral. There was moderate 
bulging of the prostate into the urethra. Many 
trabeculations and cellules were present. No 
diverticuli, stones or tumors were present. 
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Fic. 4. 
Fic. 4. Case 1. M. H. Roentgenogram eight weeks after prostatectomy; some indefinite roughening of ascending 
ramus of the pubis; symptoms and signs of osteitis pubis. 


Fic. 5. Case 11. M. H. Separation and irregularity of symphysis pubis eight months after operation; symptoms of 
osteitis pubis. 


Fic. 6. Case 1. M. H. Separation of symphysis; healing process present after course of deep x-ray therapy; dis- 
appearance of all symptoms and signs. 


The impression was benign prostatic hyper- 
trophy, third degree. When the catheter was 
removed, he developed an acute retention with 
a 475 cc. residual urine. A two-stage suprapubic 
prostatectomy and a partial bilateral vasec- 
tomy was performed on January 27th and 
February 6, 1942. A suprapubic tube was 
utilized. On the operating table the patient 
had a bowel movement which contaminated 
the scrotum but not the suprapubic wound. 
On February roth, the patient did not void 
and an unsuccessful instrumentation necessi- 
tated the direction of a sound through a 
vesicoprostatic canopy by means of a finger 
placed in the bladder. A catheter was then 
placed in situ. On December 27, 1942, the 
catheter was removed and the patient voided. 
The patient was discharged on March 3rd, 
voiding well but complaining of some pain in 
the region of the left groin and also during 
abduction of the left leg. Roentgenogram of 
the symphysis pubis was not definite for 
osteitis pubis though this complication was 
considered. 

Since his discharge he complained of pain 
radiating down both legs, worse on the left, 
aggravated by abduction but relieved by ad- 
duction. A roentgenogram of the pelvis showed 
slight separation of the symphysis pubis. 
Slight bone changes were present in the 
superior aspect of the symphysis. The left 
symphysis showed some bony rarefication. The 
pain was exquisite and walking was impossible. 
On May 23, 1942, a cast was applied. On June 
8th a trophic ulcer developed on the sacrum 
and the next day the cast was changed. The 
pain nevertheless persisted making it necessary 
for frequent injections of morphine for relief. 


Fic. 5. 


Fic. 6. 


On July 8th, a course of deep roentgen therapy 
was instituted (eight treatments). This resulted 
in considerable subjective improvement. The 
patient was finally discharged on October 22nd 
after graded exercising. (Figs. 4, 5, and 6.) He 
was then able to walk with crutches. He was 
seen on August 5, 1943, at which time he was 
walking well. 

Case ut. B. R., (D. C., U-38000) age fifty- 
seven, was admitted to the Sinai Hospital with a 
nine-month history of incontinence with some 
remissions. The patient complained of pain in the 
back which became progressively more severe 
during the ten days prior to admission. The 
pains were sharp and over the loins. He felt 
very weak and was confined to bed. Physical 
examination on admission revealed an enlarged 
heart with a systolic murmur in the aortic area 
and an enlarged liver. The bladder was 5 cm. 
above the symphysis pubis. Bilateral costo- 
vertebral angle tenderness was also present. 
Rectal examination revealed the prostate to be 
uniformly enlarged, soft, doughy and elastic in 
consistency, with a small nodule on the right 
lobe but not suggestive of malignancy. The 
patient was catheterized on admission and 
700 cc. of cloudy urine was obtained. The tem- 
perature was 104°F., the urea 76 Gm. per cent 
and the white blood count 16,800 with 87 
per cent neutrophiles. A roentgenogram of the 
chest on admission showed infiltration of the 
right base due to unresolved pneumonia. This 
cleared on sulfadiazine and penicillin therapy. 

Cystoscopy was then performed and a large 
intravesical protrusion of the left postero- 
lateral part of the prostate was found, with 
some protrusion of the right lateral lobe. Intra- 
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Fic. 7. Case 11 B. R. Irregularity 
of right symphysis; symptoms and 
signs of osteitis pubis nine weeks 
post-prostatectomy. 


urethrally, there were two large lateral lobes 
which met in the midline closing the urethra. 
The trigone was hypertrophied. The bladder 
mucosa was injected and there were trabecula- 
tions and cellules present. There was no 
evidence of a stone, tumor or ulceration. A 
diagnosis of benign prostatic hypertrophy, sec- 
ond degree was made. The patient had also 
complained that the calf of the right leg was 
very tender. He was seen in consultation by the 
surgical staff and a diagnosis of thrombophlebi- 
tis was made and bilateral femoral vein ligation 
was recommended. This was performed on 
September 26, 1945. 

A two-stage suprapubic prostatectomy was 
performed on October 6th and October 17, 1945, 
together with a partial bilateral vasectomy. On 
October 19th dehiscence of the operative site 
occurred and a secondary closure was at- 
tempted. The wound soon broke down and 
thereafter it healed by granulation. On Decem- 
ber 16th the catheter was removed but the 
patient failed to void. Dilatation was attempted 
but an obstruction was met at the vesical neck. 
Incontinence developed and the patient drained 
suprapubically. Under sodium pentothal anes- 
thesia the patient was dilated up to No. 26 
French and a No. 18 Foley catheter was 
inserted. He closed suprapubically on Decem- 
ber 25th. On December 27th the patient began 
complaining of severe pains in the lower limbs 
and he could not abduct his legs. It was thought 
that osteitis. pubis had developed. An x-ray 
(Fig. 7) was taken revealing that “the right 
symphysis appears to be irregular in outline. 
An osteitis should be ruled out.” Deep roent- 
gen therapy was instituted and the patient 
responded well. 
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Fic. 8. Case 11. B. R. Bridge of 


calcification across symphysis 
pubis; stage of healing after 
course of deep roentgen therapy; 
disappearance of all symptoms 
and signs. 


Following the third deep roentgen treat- 
ment, the suprapubic wound broke down. A 
Foley catheter was again inserted. After six 
roentgen treatments he was relieved of all 
symptoms and pain in his extremities. (Fig. 8.) 
The suprapubic wound was curetted and the 
wound thereafter closed. Following this he 
began to void well with good control and no 
incontinence. On February 15, 1946, he was 
discharged from the hospital] as cured, and was 
able to walk perfectly well. A follow-up roent- 
genogram on. March 29th reported the 
“osteitis previously described was no longer 
demonstrated.” 

CaseEtv. S. S., (8889) age sixty-four, was 
admitted to Sinai Hospital on January 10, 1946, 
with a history of frequency and dribbling 
following urination of four years’ duration. He 
also had nocturia four times, hesitancy and a 
weak stream. For these complaints he was 
placed on 2 to 3 mg. of stilbesterol daily for 
one year. This improved his stream but re- 
sulted in the development of bilateral 
gynecomastia. The stilbesterol was then dis- 
continued and the stream once again became 
weaker. He has also been troubled for many 
years with backaches. These aches have dated 
back to an injury which he received to the 
lower end of the spine about forty years 
previously. This area was again insulted when 
he was struck by a street car in 1910 resulting 
in the dislocation of his right hip. During the 
past eighteen months he has been treated for 
generalized arteriosclerosis with intermittent 
claudication. This was usually relieved by 
diathermy. 

Physical examination on admission was 
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Fic. 9. Case tv. S. S. Urethrogram show- 
ing complete obstruction at the prostatic 
urethra; no evidence of osteitis pubis. 


essentially negative except that a large saddle 
hernia in the right groin, a hydrocele of the 
right cord and bilateral varicosities of the legs 
were present. Rectal examination revealed a 
tight external sphincter, internal and external 
hemorrhoids, and a prostate that was uniformly 
enlarged, soft, doughy and elastic in con- 
sistency. The median furrow was obliterated. 
There were no hard nodules present suggestive 
of malignancy. Cystoscopy revealed slight 
bulging of the right and left lateral lobes of the 
prostate and a definite median lobe posteriorly. 
No evidence was found of a stone or tumor 
mass in the bladder. Many trabeculations and 
some cellules were present. No diverticuli were 
seen. There was only slight bulging of the 
prostate in the urethra. The impression was 
benign prostatic hypertrophy, second degree. 

A two-stage suprapubic prostatectomy, hy- 
drocelectomy and partial bilateral vasectomy 
was performed on January 11th and January 
18, 1946. The prostate was rather fibrous but 
was bulging into the vesical orifice and into the 
prostatic urethra. This was removed in two 
sections, the right being larger than the left 
lobe. During the interval between the two 
operations the patient complained of pain in 
the legs below the popliteal space. A diagnosis 
of peripheral vascular disease was made by the 
surgical consultant and tetrathjone and inter- 
mittent venous occlusion was recommended. 
On the fourth postoperative day following the 
second stage, the prostatic packs were removed 
and the patient bled excessively but this was 
soon controlled. On January 30, 1946, he was 
permitted to sit up on the side of the bed, but 
started to complain of tenderness, redness, 
swelling and pain in the left leg. The impression 
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Fic. 10. Case iv. S. S. Roentgenogram four 
months after prostatectomy, also several weeks 
after course in deep roentgen therapy; demonstra- 
tion of ankylosis of symphysis pubis; disappear- 
ance of symptoms and signs. 


was that the patient had developed phlebo- 
thrombosis and early thrombophlebitis. From 
January 31st to February 1st the patient 
voided on several occasions up to about 125 cc. 
Thereafter he was unable to void and con- 
tinued to drain suprapubically. Attempts at 
dilatation were unsuccessful even under sodium 
pentothal anesthesia. 

A cystourethrogram (Fig. 9) was taken on 
February 7th, with the aid of a clamped 
catheter placed into the bladder through the 
suprapubic fistula. This film revealed complete 
separation of the bladder from the urethra at 
the prostatic cavity, the obstruction being just 
below the level of the vesical orifice. A supra- 
pubic cystotomy was performed on February 
8th and this revealed the complete obstruction 
at the vesical neck. The obstruction consisted 
of complete overgrowth of the bladder mucosa 
over the vesical orifice. The site of the vesical 
orifice was revealed by a slight depression 
5 mm. deep. The obstruction was broken 
through over a sound placed in the urethra and 
the vesical orifice was dilated up to No. 28 
French, and a No. 18 Foley catheter was in- 
serted into the bladder through the urethra. 
On February 13th, he began to complain of 
pain in his legs and thighs. Despite the previous 
history of backaches, the syndrome strongly 
suggested osteitis pubis. On February 16th, the 
catheter was removed and he voided for two 
days, at the end of which time the suprapubic 
wound opened again and drained profusely. 
A Foley catheter was again inserted. On 
February 21st, the catheter was removed and 
he again voided well but in small quantities. 
Nevertheless, the suprapubic wound con- 
tinued to drain profusely. At this time he also 
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developed a vasitis. A cystoscopic examination 
was then performed on February 26th and a 
vesical calculus was found and removed. 
Thereafter he continued to improve steadily 
and voided well without incontinence, but 
frequently and in a good stream. He was dis- 
charged from the hospital, returned home and 
advised to undergo a course of deep roentgen 
ray therapy. This he did, receiving a course of 
eight treatments. A flat film of the pelvis was 
then taken on May 6th and it showed a bridge 
of calcification connecting the two pubic bones, 
causing an ankylosis of the symphysis pubis, 
evidence of a healing osteitis pubis. (Fig. 10.) 
Since he received his deep roentgen treatments, 
his condition has changed from being bed- 
ridden to being able to get about with the aid 
of a cane. At present his condition is steadily 
improving and when last seen he was walking 
without the aid of a cane. 


It appears from a review of the literature 
on osteitis pubis that this condition follows: 
(1) some trauma to the symphysis and 
pubic bones and (2) infection of the 
traumatized areas. The trauma causes a 
devitalization of the tissues and a super- 


imposed infection comes from a_ very 
accessible source—the perivesical area— 
potentially infected by the urine follow- 
ing suprapubic cystotomy. Osteitis pubis 
almost always follows suprapubic prosta- 
tectomy, but some cases have been re- 
ported following other surgical conditions, 
namely, by Pierson, Barnes, Soderlund, 
Jentzer and Kleinberg. In the cases re- 
ported by Pierson, osteitis pubis followed 
(1) an infected herniorrhaphy which had 
drained for five years and finally, before 
operative cure, became a suprapubic uri- 
nary fistula, (2) after trauma to the lower 
abdomen with the development of a pre- 
vesical abscess, which after incision per- 
sisted as a suprapubic sinus and (3) the 
creation of a devitalized area forming a 
nidus for infection in the case of trauma 
to the lower abdomen. Wilensky states 
that “infections in the osseous tissues is 
aided by injury to the periosteum or to the 
bone.” Barnes reported a case of osteitis 
pubis which followed a perineal prostatec- 
tomy during which procedure instrumental 
maneuvers produced “injury to the an- 
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terior prostatic urethra and opened into 
the space of Retzius.”’ Similarly in the case 
reported by Soderlund following a vaginal 
delivery, trauma to the pubis can be under- 
stood, and the presence of a small sinus 
which led from the vagina to the pubic 
bone fulfilled the two conditions needed as 
a prerequisite for osteitis pubis. In Jentzer’s 
case, pubic pain and tenderness developed 
two weeks after symphysiectomy for a 
difficult delivery. About five months after 
the delivery there was a suprapubic dis- 
charge and the roentgenogram showed 
separation of the symphysis with destruc- 
tion and the presence of a small seques- 
trum. Operation resulted in recovery. A 
third female reported to have suffered 
from osteitis pubis was reported by Klein- 
berg. This appeared to result from “a 
metastatic bone infection, the source being 
pyelonephritis.”’ She also experienced chills 
and fever and had infected urine. Clinically 
and roentgenographically, she had the 
findings of osteitis pubis. Thus, though 
osteitis pubis follows almost exclusively 
after suprapubic prostatectomy, it never- 
theless is not entirely confined to the 
diagnostic acumen of the urologist. 

The two prerequisites of pubic trauma 
and infection are present in many cases in 
which suprapubic prostatectomy has been 
performed, but the reason for its occur- 
rence in some and not in others in which 
apparently the same conditions existed has 
not as yet been answered. 

Wheeler attempted to prove Beer’s hy- 
potheses of trauma and infection by his 
experimental work on rabbits. He utilized 
trauma plus either (1) sterile urine, (2) 
Staphylococcus aureus hemolyticus cul- 
ture, (3) mixed culture and repeated 
trauma and (4) foreign body and staphy- 
lococcic infected urine, both of which were 
placed under the periosteum. In _ these 
experiments no evidence of osteitis pubis 
was present in any of the rabbits. 

The condition of osteitis pubis is most 
frequently evident about three weeks fol- 
lowing the operation, but may begin any 
time from two weeks to two months Iater. 
The diagnosis can usually be made by the 
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marked abductor spasm of both legs. This 
causes the patient excruciating pain when 
any attempt at movement is made or even 
when the bed is jarred. The only move- 
ment permitted is adduction of the limbs. 
The diagnosis is established by the x-ray 
where one observes separation of the sym- 
physis with fluffiness of the periosteum. 
Later osteoporosis is evident. After healing 
occurs the roentgenogram frequently shows 
osseous ankylosis at the symphysis pubis. 

Osteitis pubis must be differentiated 
from simple prevesical space infection 
without bone involvement. Roentgeno- 
gram of the pubis will readily demonstrate 
this. A distinction must also be made 
between it and a true osteomyelitis of the 
pubic bone. In the latter condition the 
focus causing the “extention osteomyelitis” 
may be found and also the temperature 
remains elevated and sequestration occurs. 
A most important differential diagnosis 
must be made from that of metastatic 
involvement of the pubis. When the per- 
iostitis first becomes apparent clinically 
following prostatectomy, the surgeon is 
very apt to wonder whether the prostatic 
hypertrophy may not be accompanied by a 
carcinoma of the gland. Later, when absorp- 
tion is observed in the roentgenogram, his 
suspicions are further aroused. In osteitis 
pubis, however, the osteoporosis is not 
accompanied by osteosclerosis, which does 
occur in prostatic metastasis of bones. 
When nodules are present fibrosarcoma has 
to be ruled out. 

Pathologically, the diagnosis is sub- 
stantiated by the examination of curettings 
which show a _ subacute osteomyelitis. 
Kleinberg states that the pathological con- 
dition varies from a simple periostitis to an 
extensive bone lesion with necrosis of the 
bone and cartilage and subsequent healing. 
Wilensky also stated that with roentgen 
examination “in the absence of a malig- 
nant condition, the diagnosis can be 
definitely made of an inflammatory lesion.” 
Muschat states that his microscopic studies 
compels one “to accept the theory of bone 
inflammation.” Pierson performed a biopsy 
on one of his patients, the pathological 


Goldstein, Rubin—Osteitis Pubis 


OcTOBER, 1947 


report being chronic inflammatory tissue. 
The biopsy report on Silver’s case showed 
cartilage and fibrous tissue with non- 
specific acute inflammation. The patient 
in the autopsy case reported (Pierson) died 
of general septicemia. This septicemia 
developed following suprapubic prostatec- 
tomy. The osteochondritis reported here 
was secondary to an “abscess in the space 
of Retzius which had eroded the pubic bone 
and completely destroyed the cartilage of 
the symphysis pubis. 

In addition to our previous views rela- 
tive to the etiology, we believe that a 
contributing factor is trauma to the pos- 
terior surface of the symphysis pubis at 
the time the enucleation of the prostate is 
performed. Frequently, in order to break 
the mucous membrane superiorly at the 
vesical orifice, marked pressure against 
the pubic bones is necessary, causing this 
area, because of trauma, to be exposed to 
infection from an already infected urine. 
From the above thought, it is questionable 
whether the enucleation should not be 
started inferiorly rather than superiorly. 

In our first case of this series, a biopsy 
of the infected area was taken, and this 
plainly illustrated the inflammatory reac- 
tion which was taking place in the bone. 
This, too, substantiated the impression 
that osteitis pubis is an inflammatory con- 
dition. Wheeler, on the other hand, is of 
the opinion that osteitis pubis is the result 
of an injury to the nerves, an atrophoneu- 
rosis. He reported an autopsy which 
showed no inflammatory process but an 
atrophy of the cellular elements of the 
bones. He classified osteitis pubis as an- 
other form of Sudeck’s atrophy, a self- 
limiting bone atrophy which was originally 
reported by Sudeck in 1goo. 

The prognosis of osteitis pubis is good. 
Relief is evident after a varying period, up 
to two years later in Kretschmer’s case. In 
healing the symphysis and cartilage be- 
come ossified and the pubic bones fused. 
The only residuum as a rule is a symptom- 
less ankylosis of the pubic bones. 

Therapy to obtain quicker relief has 
varied from heat and massages, diathermy 
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and complete rest to immobilization of the 
pelvis by a body cast. Penicillin and sulfa 
drugs have also been tried without any 
noticeable improvement. In the authors 
hands, deep roentgen ray therapy has given 
excellent results in bringing about a 
marked acceleration in the relief of the 
pain. In our first case traction was utilized 
for about one month without beneficial 
results and a course of deep x-ray therapy 
resulted in improvement. In our second 
case, the application of a course of deep 
x-ray therapy brought about rapid relief 
where repeated applications of a plaster 
cast for months had failed. In our third 
case, deep x-ray therapy was instituted 
immediately on making the diagnosis and 
soon thereafter good therapeutic results 
- with the relief of pain and abductor spasm 
was evident. In our fourth case after a 
course of deep roentgen ray therapy, a 
bedridden patient was once again able to 
walk. This patient is stil) under observation. 

The deep therapy that we have utilized 
is as follows: In Case 1, on the left hip 
anteriorly using a composite filter 200 KV; 
20 MA; 540 skin target distance on a 15 by 
15 field, 2020 R units; over a period of one 
month. The lateral field recetved 1820 R 
units over a period of one month. The 
posterior field received 1030 R units from 
January 20, 1943 to August 10, 1944, 
inclusive. In Case 11, the symphysis on the 
anterior field received 2435 R units with a 
composite filter; 200 KV; 20 MA; 50 skin 
target on a 10 by 10 field. This was given 
from January 30th to May 7, 1941, inclu- 
sive. The posterior area of the symphysis 
received 2200 R units on a 15 by 15 field 
from February 7th to May g, 1941, 
inclusive. In Case 111, the patient received 
in all 6668 R units with a 200 KV; 20 MA; 
50 skin target distance with a composite 
filter equivalent to 2 mm. copper on a 
10 by 10 field over the symphysis pubis 
anteriorly. The treatments were given from 
January 3rd to January 22, 1946, inclusive. 
The above roentgen therapy was given by 
the attending radiologist, Dr. Marcus 
Ostro. In Case tv, a course of eight treat- 
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ments were given by Drs. Christie, Groover 
and Merritt. 


SUMMARY 


1. Four additional cases of osteitis pubis 
following suprapubic prostatectomy are 
reported. 

2. Osteitis pubis occurs most frequently 
in the third week postoperatively but can 
occur at any time from two weeks to two 
months postoperatively. 

3. Pathologically, osteitis pubis is a bone 
inflammation, and microscopically shows 
subacute inflammation. 

4. Osteitis pubis has as its prerequisite 
trauma to the pubic area and infection. 

5. Starting the enucleation of the pros- 
tate superiorly as well as retraction against 
the symphysis pubis may contribute to 
pubic trauma. 

6. The diagnosis is made by the inability 
of the patient to abduct the legs without 
pain and roentgen evidence of osteoporosis, 
fluffiness of the periosteum and separation 
of hag symphysis pubis. 

. The prognosis is always very good but 
over a long period of time. 

8. Treatment by deep roentgen therapy 
causes marked and rapid amelioration of 
the symptoms. 
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BENIGN TUMORS OF THE STOMACH* 


H. H. Pevarorr, m.p. 
Diplomate of the American Board of Surgery 
CLEVELAND, OHIO 


HERE are complicating opinions in 
the literature concerning the fre- 
quency of leiomyoma of the stomach. 
The differences in frequency apparently 
arise from the opinions of clinicians as 
against the findings of pathologists. The 


Fic. 1. Gastrointestinal series showing large 
filling defect in lesser curvature of stomach 
from pressure of a large tumor mass with 
calcification (arrow). 


majority of cases of leiomyoma of the 
stomach that have been reported are those 
in which the patients were treated surgi- 
cally, while cases in which the patients 
showed no signs or symptoms have usually 
gone unreported. Similarly, these lesions 
are infrequently detected in gastrointes- 
tinal series because the large majority of 
these tumors are less than 1 cm. in diam- 
eter. Finesilver, of the New York Hospital, 
reports an estimated 43,200 gastrointes- 
tinal x-ray series taken in the course of 
eight years, of which only six showed 
benign tumors. Other clinics report similar 
findings. Malignant change or degeneration 


in benign tumors of the stomach is fre- 
quently encountered. Percentages vary 
from 59 to 75 per cent. The symptoms are 
usually those of dyspepsia of many months’ 
duration, sometimes associated with bleed- 
ing of varied degree. The treatment of these 


Fic. 2. Gastrointestinal series showing area 
of calcification(upper arrow) and pressure on 
proximal jejunum (left arrow). 


patients is surgical and is generally satis- 
factory and the mortality is low. 

Meissner reports a series of fifty autop- 
sies selected at random in which it was 
possible by careful examination to find one 
or more benign tumors of the stomach in 
twenty-three of the fifty specimens exam- 
ined. A total of forty-four tumors was 
found in the fifty stomachs. The number 
found in the individual stomach varied 
from one to six, eleven stomachs having 
more than one and two having six. The 
tumors were somewhat more common on 
the anterior wall and were most frequent 
in the fundus, especially near the cardia. 
The size of the tumors varied up to .7 cm. 


* From the Department of Surgery, The Mt. Sinai Hospital, Cleveland, Ohio 
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Fic. 3. Barium enema showing pressure filling 
defect in transverse colon near splenic flexure. 


Fic. 4. Postoperative gastrointestinal series show- 
ing normal filling of stomach and duodenum. 


in greatest diameter. The most common 
size was between .4 and .6 cm. in diameter. 
This author compares the incidence of 
leiomyoma of the stomach to that found 
in the uterus, estimated by Klob to be 50 
per cent in women over fifty years of age. 
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Fic. 5. S. P., No. 51197; gross photograph of 
abdominal tumor mass; fibroleimyoma with 
malignant change. The mass weighed 500 Gm. 
and measured 15 by 9 by 7 cm. at its largest diam- 
eter. Microscopically, the tumor was composed in 
part of blue-stained fibrous tissue and in part of 
red-stained smooth muscle fibers. In places the 
tumor cells were spindle-shaped and the nuclei 
were small; in other areas, the spindle-shaped 
cells were large with large hyperchromatic nuclei 
which varied in size and shape with a moderate 
number of mitotic figures. The tumor showed con- 
siderable degenerative change with hemorrhage, 
edema and defect formation. 


CASE REPORT 


A. S., a sixty-one year old white female, was 
admitted to the hospital on June 6, 1946, with 
the complaint of a feeling of fullness after 
eating not associated with vomiting. There was 
. weight loss of about 25 pounds in the past 
three months. Her general health was good. 
She had two children aged thirty-three and 
thirty-five years. Physical examination re- 
vealed the presence of a hard, firm, irregularly 
shaped mass measuring 15 by 15 cm. in the left 
epigastrium. This mass was partially moveable 
and not tender. Blood and urine studies were 
negative. The remainder of the examination 
was not remarkable. Preoperative x-ray exami- 
nation disclosed the presence of a large tumor 
mass pressing upon the lesser curvature of the 
stomach, the transverse colon and the proximal 
jeyunum. (Figs. 1, 2 and 3.) 

The patient was operated upon under spinal 
anesthesia and an exploratory laparotomy was 
performed. Upon opening the abdomen a large, 
solid and partially cystic mass was found inti- 
mately adherent to the posterior wall of the 
stomach, the first portion of the jejunum, 
the transverse colon, omentum and root of the 
mesentery. By means of careful, sharp and 
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blunt dissection and separation of the leaves 
of the mesentery, the mass was dissected free 
from its attachments. During the dissection 
the portion of the posterior wall of the stomach 
was removed and a small rent was made in the 
jejunum. These openings were sutured with a 
double roll of continuous and interrupted su- 
tures. One wide Penrose drain was left to drain 
the pancreatic area and the abdomen was 
closed in the usual manner. Pathologic exami- 
nation revealed this mass to be a fibroleiomyoma 
with malignant change, 15 cm. in diameter. 
The postoperative course was uneventful and 
the patient was discharged from the hospital on 
the fifteenth postoperative day. A _ gastro- 
intestinal series taken at this time revealed a 
widely dilated stomach with poor peristaltic 
waves. A repeat gastrointestinal series (Fig. 4) 
performed six months later revealed the fol- 
lowing findings: The esophagus was normal. 
The stomach was in normal position and had 
excellent peristalsis throughout. The surface 
of the lesser curvature in the midportion of 
the stomach was still slightly irregular but the 
mucosal pattern was excellent. The duodenal 
bulb was normal. This gastrointestinal series 


Pevaroff—Tumors of Stomach 


OcTOBER, 1947 


showed an excellent recovery without perma- 
nent change after the removal of the tumor. 

This patient received postoperative x-ray 
therapy, 4,200 R. to the abdomen and to date 
is entirely symptom-free. 


SUMMARY 


We have presented an unusual case of 
tumor of the stomach with the patient 
presenting a very gratifying postoperative 
result. The clinical and pathologic findings 
are listed in detail, as well as x-ray photo- 
graphs before and after operation. 
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RETICULUM CELL SARCOMA OF THE ILEUM* 


Epwin H. Carnes, M.D. 
Medical Director, U. S. Public Health Service 
NEW ORLEANS, LOUISIANA 


ALL and Mallory? in their clas- 
sification of malignant lymphomas 
indicated that, based on their ob- 

servations, reticulum, cell sarcomas should 
be divided into two types: (1) stem cell 
lymphomas, tumors made up of highly 
undifferentiated presumably pluripotential 
cells called stem cells by them and (2) 
tumors made up of well differentiated cells 
resembling normal clasmatocytes or normal 
lymphocytes, the cells being smaller than 
the stem cells but larger than lymphocytes. 

Thus, their? division of malignant lym- 
phomas into seven categories, the first two 
being stem cell lymphomas and clasmato- 
cytic lymphomas, represent subdivisions of 
“reticulum cell sarcoma.” The other five 
categories are lymphoblastic lymphoma, 
lymphocytic lymphoma, Hodgkin’s lym- 
phoma, Hodgkin’s sarcoma and follicular 
lymphoma. Reticulum cell sarcoma of the 
small intestine appears to be encountered 
rather infrequently. In a histological survey 
of malignant lymphomas at the Massa- 
chusetts General Hospital over a twenty- 
year period, Gall and Mallory? reported on 
a group of seventy initially localized 
malignant lymphomas, one clasmatocytic 
lymphoma of the ileum. The lymphoma’s 
duration was 0.3 years, its distribution 
local and apparently the diagnosis was 
made at autopsy. 

In reviewing the literature of the past ten 
years, reports of only two patients with 
reticulum cell sarcoma of the small intes- 
tine could be found although several 
involving the stomach were reported. 
Dinsmore and Ancona! reported a case of 
reticulum cell sarcoma of the jejunum in a 
fifty-eight year old woman. Resection of 
the involved jeyunum was performed fol- 
lowed by irradiation. The length of survival 


was not reported but in view of the involve- 
ment of mesenteric lymph nodes the out- 
come was doubtlessly fatal. 

Reticulum cell sarcoma of the ileum was 
the diagnosis in a case* presented at one 
of the weekly clinico-pathological exercises 
at the Massachusetts General Hospital. A 
two-stage operation, resecting the terminal 
ileum and ascending colon, was performed. 
Following operation, intestinal obstruc- 
tion and a fecal fistula developed. Death 
ensued ten weeks after operation and was 
thought by the operating surgeon to be 
due to inanition as a result of the fistula 
which three attempts failed to isolate and 
close. 


CASE REPORT 


J. M. N., a white male, aged sixty, was ad- 
mitted to the hospital on July 26, 1945. On 
admission he gave a history of attacks of cramp- 
like generalized abdominal pain lasting one or 
two hours. The first attack occurred March 18, 
1945, and others followed fairly frequently. 
Ingestion of food appeared to precipitate the 
attacks and at such times vomiting of ingested 
food occurred. Bowel habit changes consisted 
of difficulty, straining and passing of small 
stools. No melena was noted. Moderate weight 
loss had occurred. 

There were no symptoms relative to the 
respiratory system. Occasional ankle edema 
was noted. The urological symptoms showed 
moderate nocturia, dysuria at the end of 
urination, a small stream with abrupt stopping 
and incontinence sufficient to cause wetting of 
the underclothing. The family history was not 
relevant. A history of untreated chancre in 
1920, and many attacks of gonorrheal ure- 
thritis was elicited. His last service in the 
tropics was in February, 1945. 

The physical examination revealed an obese, 
stocky male not acutely ill. His head and neck 
were normal. The sclerae had an icteric tinge 


* From the Surgical Service, U. S. Marine Hospital, New Orleans, La. 
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Fic. 1. The bowel has been opened to demonstrate the 
lesion. Note the difference in the diameters of the ileum and 


colon. 


and the conjunctivae were slightly injected. The 
patient was edentulous. The heart and lungs 
were negative on physical examination. The 
blood pressure was 126/94. On examination of 
the abdomen there was no rigidity. It was 
thought that the liver was either enlarged or 
that a mass could be palpated in the liver area 
which was not tender. There was tenderness 
in the lower abdomen but no masses could be 
felt. Rectal examination was negative except 
for a moderate enlargement of the prostate. 
The temperature chart showed a daily after- 
noon rise of 0.4°c. to 0.8°c. The pulse rate 
ranged between 70 and 90; the respiratory rate 
between 18 and 24. 

Urinalysis showed no pathological findings. 
There were 7,500 white cells with a differential 
count of 75 neutrophiles, 3 eosinophiles, 1 
basophile and 21 lymphocytes. The hemoglobin 
was 15 Gm., while the blood Kahn and Wasser- 
mann tests were negative. The icterus index 
was within normal limits. The prothombin time 
was 16 seconds with 60 per cent prothrombin 
activity. The blood sugar was within normal 
limits. The total proteins were 7.28 Gm. with an 
A/G ratio of globulin, 2.17 Gm., albumin, 
5.11 Gm. The N.P.N. was 41.4 mg. and the 
plasma chlorides were 42.0 mg. Gastric 
analysis revealed the absence of free hydro- 
chloric acid. 

Repeated stool examinations were positive 
for occult blood. Numerous Trichomonas 
hominis cysts and Trichocephalus trichiura ova 
were found. No amebae could be found in the 
stools and the complement fixation test for 
amebiasis was negative. 

Roentgenograms of the heart and lungs 


showed no abnormalities. In spite of frequent 
x-ray studies of the gastrointestinal tract the 
only positive findings were a narrowing of the 
terminal ileum interpreted as possible ileitis 
and some signs of avitaminosis. The terminal 
ileum could not be visualized with a barium 
enema although several attempts were made. 
On November 21, 1945, the patient was trans- 
ferred from the medical to the surgical service 
where he was prepared for exploration which 
was performed on December 3, 1945. 

At operation a large constricting mass about 
8 cm. in diameter was present in the ileum just 
proximal to the ileocecal valve. The colon was 
collapsed and the terminal ileum hypertrophied 
and dilated. Enlarged lymph nodes in the 
mesentery and in the region of the celiac axis 
were noted. The terminal ileum and ascending 
colon were resected, a Mikulicz type of opera- 
tion as described by Lahey* being deemed 
advisable in view of the condition of the ileum 
resulting from chronic obstruction. Closure of 
the ileocolostomy was considerably delayed due 
to extensive excoriation of the skin and gross 
contamination. Closure was finally effected in 
the face of considerable residual excoriation 
and contamination. 

The pathological report (by Dr. Joseph M. 
Lubitz) was as follows: 

“Gross Description: A piece of bowel is 
removed which includes the terminal ileum and 
cecum. The ileum is dilated. The serosal cover- 
ing is dull in color, deeply congested. The 
mucosal surface is similarly congested. At the 
terminal ileum, just proximal to the ileocecal 
valve there is a crater, measuring 7x 4 cm. 
At the proximal portion there is an elevated, 
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Fic. 2. Photomicrograph, reticulum cell sar- 
coma. Tumor cells invade mucosa and 
muscularis. 


firm margin surrounding it. In the central 


portion of this mass, there is a constriction 
which barely admits the point of a 5 mm. probe. 
In this portion the tissue is firm, gray in color 
and rubbery hard in consistency. This firmness 
extends to the wall and forms a node on the 
mesenteric attachment, measuring 5 x 3 cm. 
The base of this ulcer is corrugated and smooth. 
The ileocecal valve is patent. The cecum and 
ascending colon measure 15 cm. Here, too, the 
peritoneal surface is congested but is smoother. 
A mass from the mesentery is submitted, meas- 
uring 4 x 1 cm. On section numerous small 
nodes are found. One, however, is slightly en- 
larged, measuring 5 x 2 cm., which is firm and 
pinkish gray in color. 

“Microscopic Description: The mucosa is 
denuded. The entire submucosa is thickened 
and infiltrated by a rather uniform type of 
cell. This extends up to the muscularis and 
invades it. The cell is large, pale, with promi- 
nent nucleolus and well defined nuclear mem- 
brane. The cytoplasm is indistinct and syncytial 
in nature. The shape of the cell is polyhedral 
or fusiform. Mitoses are frequent. Occasional 


giant tumor cells are present. There are in- 


places attempts at alveolar structure but for 
the most part it is undifferentiated. The tumor 
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Fic. 3. Photomicrograph, submucosa, show- 

ing cellular detail of tumor. 
has invaded the muscularis. The serosa is 
edematous and covered with a deposit of fibrin 
and polymorphonuclear cells. 

“The lymph nodes show a marked follicular 
hyperplasia of reticulum cells and a rare 
mitotic figure. However, by means of the 
ordinary stains and the reticulum stains it has 
been impossible to locate any tumor cells in 
several blocks of tissue. 

“Diagnosis: Reticulum cell sarcoma; chronic 
lymphadenitis of mesenteric lymph nodes.” 


CONCLUSIONS 


Except for extreme excoriation and in- 
fection which delayed closure of the ileo- 
colostomy, recovery was uneventful. When 
last seen July 9, 1946, the patient was 
preparing to resume his occupation as a 
merchant seaman. 
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INFLAMMATION OF THE VERMIFORM APPENDIX BY 
METALLIC MERCURY 


WALTER BIRNBAUM, M.D. 
SAN FRANCISCO, CALIFORNIA 


HE method for rapid intestinal intu- 

bation with the Miller-Abbott tube 

described by Franklin I. Harris of 
San Francisco has been a real contribution 
to the technic of intestinal decompression. ! 
This procedure is the one in which the 
terminal balloon is weighted with metallic 
mercury to facilitate its passage through 
the pyloric sphincter. 

It has been stated that no fear need be 
held concerning the possible dangers to the 
patient if the balloon breaks as the mer- 
cury is not absorbed from the gastroin- 
testinal Pharmacologic texts 
substantiate this view. 

The differences in action of the various 
mercury compounds are due to variations 
in the solubility and dissociability of the 
several salts. Even the metal may be oxi- 
dized and absorbed when it is applied to 
large surfaces or injected into the blood 
in a state of fine division. Examples of 
toxicity from metallic mercury are cited 
following the inhalation of mercury vapor 
or the application of mercury ointment to 
the skin. 

The author has observed an instance of 
irritation of the vermiform appendix by 
metallic mercury in a case of carcinoma of 
the rectum. 


CASE REPORT 


A twenty-eight year old white male (H. L.) 
was admitted with an obstructing carcinoma 
of the rectosigmoid. A Miller-Abbott tube was 
introduced a few days before surgery and 
‘metallic mercury introduced into its terminal 
balloon. The balloon ruptured and allowed the 
liquid mercury to escape into the intestinal 
tract. The course of the mercury was followed 
by x-ray. Within twenty-four hours all of the 
mercury had migrated to the large bowel 


except for a portion which had been entrapped 
in the appendix and, being radio-opaque, had 
produced a distinct shadow on the x-ray plate 
of an engorged appendix. (Fig. 1.) The ap- 
pendix was removed at the time that colostomy 
was performed. The appendix was 9 cm. in 
length, distended, injected, and had lost its 
normal peritoneal sheen. 

The pathological report states: ‘““The organ 
is swollen, succulent and the serosa is engorged 
and edematous. Opened longitudinally, the 
lumen is found to be filled with fluid, clotted 
blood and small pieces of yellowish soft tissue. 
Small globules of metallic mercury are seen in 
the bloody contents and adjacent to the surface 
of the mucosa. The tip has a thickened wall 
and the lumen is filled with clotted blood and a 
few globules of mercury. The mercury globules 
are identified by amalgamation with gold foil. 
Microscopic: Six sections are taken at various 
levels. There is widespread hemorrhage in the 
depths of the mucosa with ulceration of large 
islands of the outer portion of the mucous mem- 
brane. The remaining mucosa is infiltrated with 
polymorphonuclear and eosinophilic leukocytes 
and plasma cells. The germinal centers of the 
lymph follicles show focal necrosis. The sub- 
mucosa is thickened by a dense connective tissue. 
The muscularis is infiltrated with eosinophilic 
leukocytes. The serosa shows a tremendous 
engorgement of the blood vessels with early 
exudation of polymorphonuclear leukocytes. 
Many areas of hemorrhage are seen in the 
serosa. Diagnosis: Acute appendicitis. The 
inflammatory process is apparently due to the 
direct action of metallic mercury.” (Figs. 2 
and 3.) 

No toxic physiologic abnormalities were dis- 
covered during study of the patient preopera- 
tively after the accidental rupture of the 
balloon had occurred. Subsequently a resection 
of the rectosigmoid was undertaken by the 
author with uneventful recovery. The patient 
was discharged from the hospital in good 
general condition. 
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Fic. 1. Vermiform appendix filled with metallic mercury. Several 
globules are seen in ascending colon. (This picture is reversed; the 
appendix shows on the opposite side.) 


Fic. 2. Cross section of vermiform appendix; approxi- 
mately X 5. Note globules of metallic mercury, 
hemorrhagic detritus in lumen and edema of appendi- 
ceal wall and of meso-appendix. 


Fic. 3. Cross section of vermiform appendix. 
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SUMMARY AND CONCLUSIONS 


A case is described of acute inflamma- 
tion of the vermiform appendix due to the 
presence in its lumen of metallic mercury, 
accidentally introduced when the balloon 
of a Miller-Abbot tube, filled with mer- 
cury, ruptured. 

The lumen of the appendix was dis- 
tended by the mercury which alone could 
account for the ulceration and hemorrhage 
in the mucosa. Bacterial invasion quickly 
follows a break in the mucous membrane. 
A direct toxic action by the mercury is not 
likely in view of its insolubility. 

There was no apparent mercury poison- 


CoNSTIPATION is so usual in the early stages of acute appendicitis that 
when diarrhoea accompanies it the true diagnosis is liable to be overlooked. 


OcToBER, 1947 


ing from free mercury in the intestinal 
tract. The mercury in this instance was 
trapped for a longer period of time than 
that reported in other cases. 

In the new tube described by Dr. Harris, 
which embodies the same principle, there 
is less chance of the bag, breaking. 


REFERENCES 


1. Harris, F. I. A new rapid method of intubation 
with the Miller-Abbot tube. J. A. M. A., 125: 784, 
1944. 

2. Stein, H. D. and McNeer, G. A method for 
passage of Miller-Abbott tube in field hospitals. 
Bull. U.S. Army M. Dept., 4: 486, 1945. 

3. Harris, F. I. Intestinal intubation in bowel ob- 
struction. Surg., Gynec. e” Obst., 81: 671, 1945. 


If diarrhoea is accompanied by even slight, but constant, tenderness and 
some rigidity in the right iliac fossa, other things being equal, the appendix 


should be explored: 


From ‘“‘A Short Practice of Surgery” by Hamilton Bailey and R. J. 


McNeill Love (H. K. Lewis & Co. Ltd.). 


Hew Anstruments 


SET OF BONE CHISELS, OSTEOTOMES AND GOUGES 


Henry W. Meyerpinc, M.D. 
Section on Orthopedic Surgery, Mayo Clinic 
ROCHESTER, MINNESOTA 


URING the recent World War 1, 
when it became difficult to obtain 
surgical instruments, I designed, 
from broken and discarded material or 
ordinary hardware carpenter tools, a set 
of chisels, osteotomes and gouges, which 


Fic. 1. Chisels: a, 34 inch (1.0 cm.) in 
width; b, 44 inch (1.3 cm); c, 54 inch (1.6 
cm.); d, 34 inch (1.9 cm.); e, 7 inch (2.2 1g 


cm.), and f, 144 inch (2.9 cm.). 


have proved practical and are in daily 
service at the Mayo Clinic. I found 
that the usual chisels, osteotomes and 
gouges employed in bone surgery were 
deficient in size, especially length, the 
handles therefore being too small to 


permit proper grasping power and control 
of the cutting edges. When too short, 
they also obscure the view of the operative 
field. 

All of the instruments are 10 inches 
(25.4 cm.) in length, which permits the 


Fic. 2. Osteotomes: a, 34 
inch (1.0 cm.) in width; b, 
inch (1.3 cm.) and c¢, 
1 inch (2.5 cm.). 


surgeon to reach the depths of wounds 
encountered in operations on the spinal 
column and thigh and not obscure vision 
of the operative field. There is also ample 
length of the shank, which permits sharpen- 
ing of the instrument for years. All of 
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498 American Journal of Surgery 
the handles are hexagonal and 34 inch 
(1.9 cm.) thick by 414 inches (11.4 cm.) 
in length, which permits firm grasping 
power and control of the cutting edges. 
Handles are heavy so that when the 
instruments are dropped the cutting edges 
are protected. The instruments are made 
of stainless steel or carbon steel, which 
material is hard enough to withstand the 
stress and strain of constant usage without 
chipping or dulling, and has _ proved 
dependable and serviceable. There is no 
satisfaction in working with dull instru- 
ments, which sometimes are dangerous. 
I feel that the surgeon and nurse should 
take pride in the care of instruments and 
that a dull or broken cutting edge usually 
is the result of improper usage or careless 
handling. 

There are six sizes of chisels with 
straight shanks as shown in Figure 1. 
These chisels have been found satisfactory 
for most bone surgery. 

There are three osteotomes with straight 
shanks as shown in Figure 2. The 3¢ inch 
(1.0 cm.) osteotome is useful in removal 
of bone grafts or cutting a trough in the 
smaller bones. The 4% inch (1.3 cm.) 
osteotome is employed in_ performing 
osteotomy of the radius, ulna and smaller 
bones, and the 1 inch (2.5 cm.) one for 
osteotomy of the femur and humerus. 

There are two gouges with curved 
shanks and cutting edges. This shape 
permits the surgeon to chisel cavities 
with greater ease than does the usual 
straight shank. The gouges are most 
useful in chiseling and removing regions 
of osteomyelitis and of tumor tissue and 
in roughening bone surfaces. I use the 
3¢ inch (1.0 cm.) gouge to scrape the filram 


Meyerding—Bone Chisels 


OcTOBER, 1947 


Fic. 3. Gouges: a, 34 inch (1.0 cm.) in width and 
b, inch (1.6 em.). 


tissue from the sacrum and to raise fish 
scalelike areas on the sacrum in per- 
forming bone graft to the lumbar vertebrae 
and sacrum. New bone grows more rapidly 
from these chipped fish scalelike areas 
than from the smooth surface of the 
sacrum. This aids in obtaining a firm and 
rapid bony fusion between the bone graft 
and the sacrum.! 


REFERENCE 


1. Meyerpinc, H. W. Surgical fusion of the vertebral 
articular facets: technique and instruments em- 
ployed. Surg., Gynec. é* Obst., 84: 50-54, 1947. 
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Penicillin Oil-and- Wax 
implest” syringe 
you ever saw | 


1 Simply attach needle 


No cartridges to insert or 
change with the Cutter 
disposable syringe. And 
note the rubber “knee- 
action” hilt to absorb 
shocks and prevent 
needle snapping. 


Z Give shot 3 Then throw the whole 


easy, pe. Like 
your favorite Luer, the : 
Cutter syringe has a pull- prota 


syringe away 


be simpler! 
y parts to sterilize 


back plunger. Lets you or keep track of. Each 


aspirate for safety. nd 
Cutter fluid P.O.B. 

to inject in accurately 
measured doses. 


syringe is a complete 
unit. . . completely 
disposable. 


is easy 


Cutter P.0.B. simplifies the whole procedure 


So fluid, it flows just like salad oil at room 
temperature. Requires no heating or refriger- 
ating. And, if you use it from vials, there’s 
no struggle to pull this penicillin suspension 
into your own syringe! 


You can get Cutter P.O.B. either in handy, 
disposable syringes or in vials—in 300,000 
units, 200,000 units, and 100,000 units per 

cc. If your pharmacist has 


none in stock now, ask him 


C UTTER | to order you a supply. 


Fine Biologicals and 


CUTTER LABORATORIES 


BERKELEY 1, CALIF. 
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A Simplified tube for 
INTESTINAL INTUBATION 


Described by Dr. Meyer O. 
Cantor, Detroit, American 
Journal of Surgery, July 
1946, April and June 1947. 


CANTOR 
TUBE 


THE CANTOR TUBE is a latex bag-tipped, mercury weighted, single lumen tube. It is 18 Fr. and 
10 feet long. Its movement down the alimentary tract is actuated by e combination of free-flowing 
qualities of the mercury and the peristaltic action on the bolus formed by the mercury in the bag. 


Mercury is given the maximum motility by the loose latex bag attached distal to the tube. It is 
the only tube utilizing all the physical properties of mercury. 


Tubes are marked as follows to indicate their position: ‘'S'' for stomach at the 17” mark, “P’’ for 
aor at the _" mark, ‘‘D"* for duodenum at the 30” mark, then in feet at the 4, 5, 6, 7,8 
an eet marks. 


Secondary dilatation of the stomach can be decompressed by withdrawing the tube a short distance, 
cutting holes into the tube, and allowing the tube to be pulled down by peristalsis at which point 
the holes will open to the stomach which, on my =a beqgamins will be decompressed. 

Replacement latex bags are easily cemented to the tube. 


Features... 


1. Greater ease of intubation—first, ease of passage thru the nares and nasopharynx; and 


second, ease of passage thru the pylorus. Of 100 cases 96 % were successfully 
intubated. 


2. More efficient decompression—resulting from larger luminal diameter and less possi- 
bility of plugging. 


3. Complete absence of any metal parts which might injure the mucosa. 
D-110 CANTOR INTESTINAL DECOMPRESSION TUBE, 18 Fr., 10 feet long, with bag attached, 
with instructions for use. Each $7.50 


D-110/B LATEX BAG for Cantor Intestinal Decompression Tube, with instructions for replacement of bag 
(With each dozen bags one tube of D-110/C Cement is supplied without charge). Each $.60. 

Dozen $6.00 

D-110/C RUBBER CEMENT for attaching replacement bags to the Cantor Tube. Each $.25 Dozen $2.50 


Order from your Surgical Supply Dealer 
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Stopped before it Starts... 


Administered before surgery, Koagamin’ greatly facilitates operative work 
by providing a clearer field — particularly highly vascularized areas. 
Milliken,! Wolfe,? Herbst and Weinstein,’ | amony others ) have 
reported the remarkable effectiveness of Koagamin in controlling 
surgical bleeding in such difficult procedures as transurethral 


prostatic resection, suprapubic prostatectomy, 


nephrolithotomy, nephrectomy and recdnstructive 
and reparative surgery. © Whether administered 
therapenticully (for control of hemorrhagic 
diseases, abnormal bleeding and blood. disorders ) , 
or prophylactically — Koagamin may be given 
with complete confidence. It is a stable, 
non-narcotic, non-sensitizing solution of 
oxalic and malonic acids containing 


neither alkaloids nor progeins. 


1. Milliken, L. F.: J. Urology, 
12:75, 1959 
2. Wolfe, M.M Laryngoscope, 53:17 2, 
3. Herbst, W. P and Weinstein, J. J 
J Urology, 51:325, 1944. 


Literature vlad!) sent on request 


CHATHAM ‘PHARMACEUTICALS, INC. 
NEWARK 2, NEW JERSEY 


Distributed in Canada hy 


j FISHER & BURPE, LTD., Winnipeg, Manitoba 


KOAGA MIN 


COAGULANT 


Th, *Koagamin is the registered trade mark of Chathim Pharmaceuticals, Inc 
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our hands, Doctor... 


... Skilled, sensitive, gentle, they are professional 
assets which deserve the finest care you can give them. 


More and more doctors are discovering that TRUSHAY is ideal for the 
care of professional hands—their hands—because 


... it insures against the drying effects of frequent scrubbings, detergents 
and antiseptics, yet 


... it does not interfere with the hygienic cleanliness produced by soap 
and water because it is used BEFOREHAND. 


For soft and supple hands that inspire patients’ confidence depend on 


TRUSHAY /§ 


THE “BEFROREHAND” LO 
Product of BRISTOL-MYERS ¢ 19 West 50 Street, New York 20, N. Y. 
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... You'll want to eliminate outmoded 


technics and equipment with 


POUR-O-VAC SEALS 


the modern, reusable hermetic closure for sealing, storing, 
handling and conserving surgical fluids. 


THESE FACTS ARE CONVINCING ... 
Pour-o-vac Seals eliminate the possibility 
of sterile water contamination caused by 
intake of bacteria-laden dust . . , avoids 
contamination by unfiltered air. 


They serve a secondary function of pro- 
viding a dustproof seal for remaining 
fluid when only the partial contents of a 
container are used. Of importance, they 
aré interchangeable with all Fenwal 


3000, 2000, 1000 and 500 ml. containers. 


In permitting contents to be stored for ~~ 
long periods under vacuum . . . periodic 
testing for sterility without breaking the 
hermetic seal . . . pouring of contents from 

a non-drip sterile lip, Pour-o-vac seals 
eliminate the wasteful, time-consuming 

and questionably scientific method of 
sealing with gauze, cotton, paper, string 

and tape. 


ORDER TODAY or urite immediately for further information 


MACALASTER BICKNELL COMPANY 


243 Broadway 


Cambridge, Massachusetts 


Better adapted for office and emergency use 


SERATURE “SPUR” 


Speed of application ... convenience of removal... economy, 
characterize this superior wound clip of finest non-corrosive 
nickel silver. 


Proper angulation and registered alignment of teeth allow 
them to penetrate only the superficial skin so that they ap- 
proximate the wound margins with minimum pressure .. . 
reduces the possibility of a pressure necrosis. 

Following the period of in situ, removal is facilitated by sim- 
ply compressing the integral “spurs” with a Propper applying- 
removal forceps or other hemostat. Serature Wound Clips may 


be sterilized and used repeatedly . . . greater economy for 
budget-minded users. 


Your dealer can supply you 


PROPPER MANUFACTURING CO. 


10-34 44th Drive Long Island City 1, N. Y. 
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rapid control ! 
In POST-OPERATIVE and TRAUMATIC INFECTIONS 


aids exudation | Glycerite 


HYDROGEN PEROXIDE ine 


promotes granulation tissue 
@ 


Clinical studies: 
In a series of 94 patients treated post-operatively with Glycerite of Hydrogen Peroxide ipc 
for hemorrhoidectomies, fistulectomies, excisions of anal ulcers, 
abdomino-perineal resections, and pelvi-rectal abscesses 
demonstrated healing in one half the time required by a control series of patients 
treated by the usual therapeutic means... 
Apply directly, or as a wet dressing, two—four times daily. Supplied in four-ounce bottles. 


GLYCERITE OF HYDROGEN PEROXIDE ¥. 


Non-selective, Non-toxic, Non-sensitizing, Non-irritating. Prolonged bactericidal potency 
Bibliography: New Eng. J. Med. 234:468, 1946. J. Invest. Derm. 8:11, 1947. 
Science 105312, 1947. Am. J. Surgery 74:428, 1947 


Literature on request. 


Intenational PHARMACEUTICAL CORPORATION 


132 Newbury Street, Boston 16, Massachusetts 
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MYGROSCOPIC STABLE NWON-ALLERGENIC 


Real 
Convenience 
in Penicillin 


The protective needle 

sheath is removed by a 
twisting motion, exposing the 
sterile 20-gauge needle. The 
sheath also serves as the syr- 
inge plunger. 


Diaphragm end of car- 

tridge is then dipped in 
an antiseptic solution and car- 
tridge is inserted into syringe 
barrel just to point of inner 
needle. 


If vein has not been en- 
Needle is now inserted ~ 


into muscle into which in- 
jection is to be made and car- 
tridge is withdrawn slightly to 
determine if needle end is in 
vein. 


tered, cartridge is forced 
into end of barrel lumen, caus- 
ing inner needle to pierce car- 
tridge diaphragm and fo es- 
tablish communication with the 
oil and wax mixture. 


Plunger (needle sheath) is 
now inserted into car- 
tridge. Pre:sure on end of 
plunger serves to expel con- 
tents of cartridge into muscle 
or subcutaneous tissue. 


THIS €.$.0. DISPOSABLE SYRINGE UNIT 


For Administration of 


PENICILLIN IN OIL AND WAX 


Administration of Penicillin in Oil and Wax is greatly facilitated 
by the C.S.C. Disposable Syringe Unit. Intended for a single 
injection only, this unique syringe and cartridge unit is sterile 
and ready for immediate use. Assembly is accomplished in a 
matter of seconds. The supplied cartridge contains a suffi- 
cient quantity of Crystalline Penicillin G Potassium in 

Oil and Wax (300,000 units per cc.) to assure injection 

of the full 300,000 unit dose. The illustrations show the 

simple technique of using the C.S.C. Disposable Syringe. 


CSC 


A DIVISION OF 
COMMERCIAL SOLVENTS CORPORAT'ON - 17 E. 42nd ST., NEW YORK 17,N. Y. 
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NEFF—FREDEEN—HERRMAN 


BLoop TRANSFUSION 


For INFORMATION WRITE 


KANSAS CITY ASSEMBLAGE COMPANY —609-11 East 17th Street 
KANSAS CITY, MO. 


WELLS INTRAVENOUS PENTOTHAL 
Sopium APPARATUS 


THE PApcGEtTT-Hoop 
DERMATOME 


IODINE 


Essential Ally of the Profession for 
Prevention .. . Diagnosis Therapy 


In addition to the many Iodine specialties, the following Iodine preparations, official in United States 
Pharmacopeia XIII and National Formulary VIII, are widely prescribed in everyday practice: 


U.S. P. 


CALCIUM IODOBEHENATE 
CHINIOFON 
CHINIOFON TABLETS 
DILUTED HYDRIODIC ACID 
HYDRIODIC ACID SYRUP 
IODINE 
STRONG IODINE SOLUTION (LUGOL’S) 
IODINE TINCTURE 
1ODIZED OIL 
IODOPHTHALEIN SODIUM 
IODOPYRACET INJECTION 
SODIUM IODIDE 
POTASSIUM IODIDE 


N. F. 


AMMONIUM IODIDE 
FERROUS IODIDE SYRUP 
IODINE AMPULS 
IODINE OINTMENT 
IODINE SOLUTION 
PHENOLATED IODINE SOLUTION 
STRONG IODINE TINCTURE 
JODOCHLOROHYDROXYQUINOLINE 
JODOCHLOROHYDROXYQUINOLINE TABLETS 
IODOFORM 
POTASSIUM IODIDE SOLUTION 
POTASSIUM IODIDE TABLETS 
COLLOIDAL SILVER IODIDE 


ew NAMES for IODINE TINCTURES: YELLOW MERCUROUS 


re U.S.P. XIII (2%) 


Jodine Tinctu 


1 
(Formerly officia Iodine) 


official in U.S.P. XII as 


Tincture of Iodine) 


U:S.P. XII as Mild Tincture 


SODIUM IODIDE AMPULS 


YELLOW MERCUROUS IODIDE TABLETS 


g Iodine Tincture NE. VIII (7%) Fon he 


Educational Bureau, Ine. 


120 Broadway, New York 5, N. Y. 
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FOR THE 
GENERAL 
PRACTITIONER 


Intensive full time instruction covering those sub- 
jects which are of particular interest to the physician 
in general practice. Fundamentals of the various 
medical and surgical specialties designed as a practi- 
cal review of established procedures and recent 
advances in medicine and surgery. Subjects related 
to general medicine are covered and the surgical 
departments participate in giving fundamental in- 
struction in their specialties. Pathology and radiology 
are included. The class is expected to attend de- 
partmental and general conferences. 


FOR INFORMATION ADDRESS 


MEDICAL EXECUTIVE OFFICER, 345 West 50th Street, NEW YORK 19 


THE NEW YORK POLYCLINIC 
| MEDICAL SCHOOL AND HOSPITAL 


(ORGANIZED 1881) 
(The Pioneer Post-Graduate Medical Institution in America.) 


ROENTGENOLOGY 


A comprehensive review of the physics and higher 
mathematics involved, film interpretation, all stand- 
ard general roentgen diagnostic procedures, methods 
of application and doses of radiation therapy, both 
x-ray and radium, standard and special fluoroscopic 
procedures. A review of baie lesions and 
tumors susceptible. to roentgen therapy is given, 
together with methods and dosage calculation of 
treatments. Special attention is given to the newer 
diagnostic methods associated with the employment 
of contrast media, such as bronchography with 
Lipiodol, uterosalpingography, visualization of 
cardiac chambers, peri-renal insufflation and myelog- 
raphy. Discussions covering roentgen departmental 
management are also included. 


20, November 17, December 1. 


Starting October 6, November 3. 


vember 17. 


COOK COUNTY 
GRADUATE SCHOOL OF MEDICINE 


(In affiliation with COOK COUNTY HOSPITAL) Incorporated not for profit 


Announces continuous courses 


SURGERY—Two Weeks Intensive Course 
| in Surgical Technique Starting October 


Four Weeks Course in General Surgery 


Two weeks Surgical Anatomy & Clin- 
ical Surgery Starting October 20, No- 


One Week Surgery of Colon & Rectum 


Starting November 3. 
Two Weeks Surgical Pathology Every 
Two Weeks. 


MEDICINE—Two Weeks Gastro-Enterol- 


ogy Starting October 20. 


DERMATOLOGY & SYPHILOLOGY— 


Two Weeks Course Starting October 
20. 


GENERAL, INTENSIVE AND SPECIAL COURSES IN ALL BRANCHES OF MEDICINE, SURGERY AND THE SPECIALTIES 


TEACHING FACULTY—ATTENDING STAFF 
of Cook County Hospital 
Address: Registrar, 427 South Honore Street, Chicago 12, Illinois 
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A Good Opportunity for 
Dietary Re-education 


Avrer surgery, when the patient is regaining 
strength and readily cooperates in every 
endeavor that hastens recovery, advantage 
may well be taken of this favorable attitude in order 
to improve dietary habits. 


The significance of an adequate breakfast—one 
which provides one-fourth to one-third 
of the day’s total energy and nutrient requiremenits— 
is widely emphasized by medical and 
nutrition authorities. Good breakfast habits 
embracing this recommendation can easily be 
established in convalescent patients. 


When cereals are made an integral part of breakfast, 
excellent nutritional value as well as taste appeal are 
virtually assured. The cereal serving, consisting of hot or 
ready-to-eat breakfast cereal, milk, and sugar, presents 
protein of biologic adequacy, notable amounts of B vitamins, 
important minerals, and readily available caloric food energy. The 
table indicates the nutritional contribution made by 1 ounce 
of ready-to-eat or hot cereal* (whole grain, enriched or restored 
to whole grain values of thiamine, niacin and iron), 4 
ounces of milk, and 1 teaspoonful of sugar. 


CALORIES........ 
PROTEIN......... 


THIAMINE........ 
CARBOHYDRATE. 33.0 Gm. RIBOFLAVIN 
CALCIUM - NIACIN 


*Composite average of all breakfast cereals on dry weight basis. 


Physicians are invited to send for a complimentary copy of the 
brochure ‘‘Cereals and Their Nutritional Contribution” (PN-1). 


CEREAL INSTITUTE, INC. 


135 South La Salle Street + Chicago 3 


The presence of this seal indicates that all 

nutritional statements in this advertise- 
z ment have been found acceptable by the 

\ Council on Foods and Nutrition of the 


; 
ota American Medical Association. 
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From Pediatrics to Geriatrics 
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Tue LANTEEN DIAPHRAGM is rigid in one plane, therefore easy to place. When largest 
comfortable size is fitted, if entering rim lodges against cervix, trailing 
rim cannot be forced into pubic arch. 


Lanteen jelly has three important advantages: 
1. Reliable . . . spermicidally effective. 
2. Tenacious in its viscosity. 
3. Non-irritating . . . Non-toxic. 


Offered only through the medical profession. Complete 
package sent physicians on request. 


anteen 


LANTEEN MEDICAL LABORATORIES, INC. © CHICAGO 10 


4 
4 
j 
4 
Y 
) 


“FUEL FOR THE AUXILIARY MOTOR OF THE BECAL 


Such is the comparison which 

has been made regarding the role 

of intravenous ether for the relief of 

pain and ischemia in peripheral vas- 

cular diseases and for elevating the tem- 
perature of the involved extremities. }}2 The 
collateral circulation may be compared to the 
auxiliary motor, and the ether to the fuel which 


serves to bring the auxiliary circulation into action. 


Recent studies on the intravenous administration of 

ether in 66 cases of peripheral vascular disease show 
marked relief from the agonizing pain and ischemia of im- 
pending gangrene in 58 of these patients. Ability to sleep 
through the night without so-called “rest pain” and a sense of 


heightened morale were the first characteristic signs of improvement. 


According to this investigation the most dramatic role played by this 
method of treatment has been the actual preservation in many cases 
from amputation of diabetic limbs with the stigmata of either dry or wet 


gangrene. 1.2 


Mallinckrodt’s 80 years of experience have produced an ether unsurpassed in 


purity, stability and potency. 


1 Katz, R.A.: Impending ischemic gangrene: new non-surgical t»erapeutic suggestions, 
New Orleans M. & S. J., 98: 542, June, 1946. 


2 Katz, R. A.: Diethyl oxide: new therapy in impending gangrene, Clin. Med., 54: 92, Mar., 1947 


Mallinckrodt’s sound motion pictures, ““ADVENT OF ANESTHESIA” and 
“ETHER FOR ANESTHESIA” are available to medical societies and other 
professional groups. Write to our St. Louis or New York office for details. 


ST. LOUIS 7, MO. 
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MALLINCKRODT | CHEMICAL WORKS 
80 YEARS OF SERVICE TO CHEMICAL USERS FOF UNIFORM + DEPENDABLE + PURITY 
MALLINCKRODT STREET, - 72 GOLD STREET, NEW YORK 8, N.Y. 


if you can catch 


A leprechaun, according to Irish legend, is 
a dwarf who keeps a pot of gold hidden 
away. 

If you can catch a leprechaun, your 
troubles are over. 

Because he keeps his gold just for ran- 
som money. If you catch him, he’ll quickly 
tell you where his gold is, so you'll let him go. 

The best place to look for a leprechaun 
is in the woods. They’re green, and only 
about nine inches tall, so you’ll have to— 

Or maybe you don’t believe in lepre- 
chauns. 

Maybe it would be more practical to just 
keep working for your money. But you can 
learn one good lesson from these little fellows. 


@ leprechaun... 


A small pot of gold put to one side is a 
great help when trouble catches you. 


And there’s a much faster and easier way 
to get your pot of gold than by catching 
leprechauns. 


You can buy U.S. Savings Bonds through 
an automatic purchase plan. 

If you’re employed you can sign up for 
the Payroll Savings Plan. If you have a 


bank account you can sign up for the Bond- 
A-Month Plan. 


Either way, your pot of gold just saves 
itself, painlessly and automatically. 


And your money increases one third every 
ten years. That would make a leprechaun 
turn even greener with envy. 


Save the easy, automatic way_with U.S. Savings Bonds 


Contributed by this magazine in co-operation 
with the Magazine Publishers of America as a public service. 
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New plastic cartridge 


800,000 units in 1 cc. dou- 
ble-cell plastic cartridges 
for B-D® Disposable 
Syringes or in B-D® per- 
manent syringes. 


*T.M. Reg. Becton, Dickinson & Co. 


CRYSTALLINE PENICILLIN 


G SODIUM SQUIBB 
in Oil and Wax 


You get these advantages with Squibb’s New Double-Cell 
Plastic Cartridges for B-D* disposable or permanent syringes: 


© New Plastic Cartridges minimize breakage hazards 


© Sterile Aspirating Test Solution guards against acciden- 


tal intravenous injection 


© Crystalline Penicillin G Sodium Squibb in Oil and Wax 


at room temperature requires no heating 


e Improved lubrication of stoppers further decreases break- 


age—speeds injections 


CRYSTALLINE PENICILLIN G SODIUM 


SQUIBB IN OIL AND WAX 


NOW comes in the new plastic double-cell cartridge which 
minimizes breakage hazards. 

One cell of the double-cell cartridge contains 300,000 units 
of crystalline penicillin G sodium in refined peanut oil and 
4.8% bleached beeswax (Romansky formula). The other cell 
contains Sterile Aspirating Test Solution. Therapeutic serum 
concentration levels are maintained for 24 hours with one or two 
injections. In overwhelming infections, the dose may be doubled 
but the frequency need not be. Ambulatory treatment is prac- 
tical for many diseases formerly requiring hospitalization. 

For real convenience in administering penicillin in the home, 
office or emergencies try Crystalline Penicillin G Sodium Squibb 
in Oil and Wax in the new plastic double-cell cartridge. 
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Containing the well-known anesthetic, Nupercaine, 
this ointment gives prompt, lasting relief. 
Nupercainal is consistently prescribed for 
simple bums, sunbums, hemorrhoids, etc. 


Prolonged Surface Analgesia 


NUPERCAINE (brand of dibucaine) and 
HUPERCAINAL (brand of dibucaine ointment) 
MA. Reg. U. S. Pot. Off. and Coneda 


CIBA PHARMACEUTICAL PRODUCTS INC., SUMMIT, N. 8. 
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